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The Pharmacognosy of Chionanthus* 


By H. W. Youngkent and H. S. Feldmant 


Che purposes of this investigation were to 
endeavor to improve the National Formulary 
VI monograph on Chionanthus, to verify the 
presence of a saponin in this drug, and to 
develop a method of assay for Chionanthus 


based upon its saponin content. 





Fig. 1.—Chionanthus virginicus L. Leaf and Flower- 
ing Branches. 
Description of Plant.—Chionanthus  virginicus 


Linné, the Fringe Tree or Old Man’s Beard, is a 
* Presented to the Scientific Section of the A. Pn. 
A., Detroit meeting, 1941 
t Professor of Pharmacognosy and Botany, 
Massachusetts College of Pharmacy, Boston, Mass. 
t National Formulary Fellow in Pharmacognosy, 
Massachusetts College of Pharmacy. 


dicecious shrub or small tree occurring along the 
banks southern New 
Jersey and Pennsylvania to the shores of Tampa 
Bay, Florida, and through the Gulf States to south- 
ern Arkansas and Texas. It is characterized by its 
large opposite, petiolate, narrowly elliptic or ovate to 
obovate-oblong leaves and drooping panicles of 
white, unisexual flowers. The pistillate plant bears 
ellipsoidal, dark blue drupes up to 2 cm. in length. 
Materials.—-Fresh materials consisting of roots, 
stems, root bark, stem bark and leafy branches of 


of woodland streams from 


Chionanthus virginicus Linné were collected by H 
W. Youngken in the Arnold Arboretum, Jamaica 
Plain, Mass., in the fall of 1939. Another sample of 
authentic root bark was later collected in North Caro- 
lina and four commercial samples of the drug were 
obtained. Some of the fresh material was pressed 
and sheets as reference 
Portions of the stem and root barks 
were dried and portions preserved in diluted alcohol. 


preserved on herbarium 


basic material 


Sections of the root and stem barks of varying ages 
were examined in water, in chloral hydrate, and in 
phloroglucin-hydrochloric acid mounts and as per- 
manent, stained balsam mounts. The four lots of 
commercial drug have been compared with the dried 
barks gathered by Youngken and, save for some few 
pieces of stem bark found in two of them, represented 
Chionanthus N. F. Root Bark. Some of the authen- 
tic root bark was ground and studied microscopically. 
Drawings have been prepared, and measurements of 
the length and thickness of the wall of the stone cells 
and of the diameter of the starch grains found in 
the root bark have been made and the results 
recorded. 


External comparison of the 
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Fig. 2.—-Chionanthus Root Bark. Transverse Sec 
tion. 
ck, Cork; pn, phellogen; co, cortex; p, phloem; 
st, stone cells; mr, medullary ray. 


authentic root bark specimens with the paragraph 
on Unground Chionanthus in the N. F. VI showed 
the following differences 


Circular, raised lenticels were present on some of 
the pieces of the freshly gathered barks and on the 
commercial root barks. These should be mentioned 
in the N. F. monograph 

The outer surface of the root bark was not found 
to be usually reddish brown in the samples examined, 
but most of the pieces were grayish brown and fewer 
were reddish brown. It is suggested that a range in 
color of the outer surface be cited, following the 
ISCC-NBS system, e. g., dusky to light yellowish 
brown (‘‘dusky”’ brown is a “reddish” brown 

As a result of our studies we would suggest the 
following revised paragraph on Unground Chio- 
nanthus for the N. F. monograph: 


In transversely curved and flattened pieces, oc 
casionally in single quills up to 15 cm. long; bark 
from 2 to 10 mm. thick, heavy, some pieces sinking 
in water; outer surface dusky to light yellowish 
brown with few transverse wrinkles, more or less 
scaly, roughened by shallow pits, ridges and de- 
pressions, and with occasional circular or elliptical 
rootlet scars; inner surface moderate to weak yel- 
lowish orange, frequently with a purplish tinge, ir- 
regularly striate and undulate, some pieces exhibit- 
ing circular depressions; fracture short, hard and 
coarsely granular, the broken surface yellowish 
white to light brown 

Structure.—After examining numerous transverse, 
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Fig. 3.—Chionanthus Stem Bark. Transverse Sec 
tion 
k, Cork; s, suberized tissue; st, stone cells; pn, 
primary phellogen; c, cortex; pn*, secondary phello 
gen; per, pericycle; p, phloem; mr, medullary ray; 
par, parenchyma; si, sieve tissue 


radial-longitudinal and tangential sections, we find 
the middle bark is thin, instead of very thick as 
stated in National Formulary VI, page 79, and that 
the inner bark or phloem is very thick. We have 
not seen the occasional bundles of fibers purported 
We have, 


however, found numerous bundles of fibers in the 


to be in this region of the root bark (1 


pericycle of the stem bark. No groups of fibers wert 
found in the phloem of most pieces of the root bark 
Occasional groups of fibers did occur, however, in 
pieces of bark taken from the part of the root ad 
jacent to the base of the stem (representing stem 
bark covered by soil), which no doubt accounts for 
their presence in some of the mounts of the powdered 
drug. There were also a number of elongated stone 
cells with a fiber-like appearance present in the 
sclerenchyma groups of both cortex and phloem of 
the root bark 

We suggest the following revised paragraph on 
Structure for the National Formulary monograph 

A thin zone of polygonal to irregular-shaped cork 
cells with suberized and lignified walls but with 
out stone cells (distinction from stem bark); a 











sec 
sta 
pos 


we 


me 
bat 


col 


fol 


ral 
oc 
el 
fib 


stc 


Tm 
Si 








SCIENTIFIC EDITION 


secondary cortex of varying thickness consisting of 
starch-bearing parenchyma with few or no cells 
possessing lignified walls; a broad phloem traversed 
by nearly straight medullary rays from 1 to 3 cells 
in width, and with numerous groups of stone cells; 
in old, thick bark two or more periderms may extend 
as far inward as the phloem, causing cortex exfolia- 
tion 

Powdered Chionanthus.—The color of the powders 
prepared from each of the authentic root barks was 
weak yellowish orange 

The diameters of the individual starch grains in a 
measured area in a mount of the powdered root 
bark from the specimen collected in North Carolina 
were as follows 


2 grains were 3 
9 grains from 3 
40 grains from 6.5 
10 grains from 13.7 
16 grains from 17.1 
9 grains above 20.5 


pto 6.84 
pto 13.64 
uu to 17 bb 
uw to 20.4 uw 
mm 
bh 


Maximum size 27.2 


he root bark collected in the Arnold Arboretum 
contained, in a measured area, starch grains of the 
following diameters 


IS grainsupto 5.68 uw 
on - 


27 grains from 5.69 uw to 11.36 uw 
5 grains above 11.37 u 
Maximum size 17.04 yu 


It is probable that a maximum diameter of 20 u 
would cover the starch grains in the average mount, 
with occasional grains exceeding this diameter 

Ihe shape of the grains varied from simple spher- 
oidal and irregularly spheroidal to ovate; some were 
2- to 4-compound 

[he stone cells in both powders presented a large 
range of forms, many being irregularly lobed. They 
occurred isolated and in groups; some of them were 
elongated with tapered or blunt ends, and some were 
fiber-like, but with distinct pore canals. Fifty-one 
stone cells were measured, the longest being 295.36 u 


The 
thickest wall being 68.16 yu 


thickness of the cell wall was determined, the 


Fibers were relatively few in the powdered root 


bark as compared with the numerous fibers observed 


in the powder of authentic stem bark. They were 


lignified, walls, and with rounded or 


thicker 


with thin 


truncate ends, the walls than the lumen 


he cork cells occurred mostly in groups and were 
polygonal to rectangular or irregular in shape 
Their walls were brown and thin, and varied from 
Most of the 


starch grains. A 


suberized to lignified in character 
parenchyma contained number 


of small, irregular, brownish, amorphous masses 


were detected which stained blue with 1% aqueous 
solution of cyanin followed by irrigation with glyc- 


erin, but no prismatic crystals other than silica or 


1Many starch grains were smaller, but their 
measurements were not recorded, as they were con 
sidered to be non-diagnostic. 
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calcium sulfate could be found in the material ex- 
amined. 

Our studies to date would suggest the follow- 
ing revised paragraph on Powdered Chionanthus: 

Weak yellowish orange in color; odor character- 
istic; taste bitter, gritty upon mastication; starch 
grains simple or 2- to 4-compound, the individual 
grains variable in shape from spheroidal to angular 
convex, generally with 20 » as a maximum diameter, 
rarely up to 27 uw in diameter; stone cells numerous, 
isolated and in groups, the individual cells variable 
in shape, some elongated, up to 300 yw in length, 
mostly of 125 « as maximum diameter, with lamel- 
lated and strongly lignified walls showing branching 
pore canals, the walls usually not exceeding 50 u, 
rarely up to 68 uw in thickness; numerous fragments 
of parenchyma tissue, many of the cells containing 
starch grains; occasional brown resin masses; 
fibers very few, mostly with lignified walls, simple 
pores and rounded or truncated ends; numerous 
fragments consisting of light brown cork cells with 
walls suberized to lignified 





Powdered Chionanthus. 

mr, medullary ray fragments; s, 
par, parenchyma; &, cork; sf’, 
f, fibers from bark 


Fig. 4 
st, Stone cells; 
starch grains; 
elongated, fiber-like stone cell; 
taken from basal portion of stem which was covered 
with soil and which has been marketed as a part of 
commercial root bark 


Alcohol-Soluble Extractive by U.S. P. XI Method. 
The alcohol-soluble extractive was determined by 
the U. S. Pharmacopeeial method (U. S. P. XI, pp. 
Ss. P 


173, 475), and using U alcohol, with the fol- 


lowing results: 
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Root BarK 
Sample 2 
1.9075 Gm. 


Sample 1 
Weight of hydrous sample 2.5019 Gm. 
Weight of anhydrous sample! 
(moisture 5.62%) 
Weight of anhydrous marc 
Weight of alcohol-soluble extrac- 
tive (by difference) 
Percentage of alcohol-soluble ex- 
tractive 20% 21.5% 


2.3613 Gm 
1.8880 Gm 


1.8003 Gm. 
1.4127 Gm 


0.4733 Gm. 0.3866 Gm 


Stem Bark 
Sample 1 
Weight of hydrous sample 1.6840 Gm 
Weight of anhydrous sample (moisture 
6.64%) 1.5722 Gm. 
Weight of anhydrous marc 1.1228 Gm. 
Weight of alcohol-soluble extractive (by dif- 
ference) 0.4494 Gm. 
Percentage of alcohol-soluble extractive 28% 


Alcohol-Soluble Extractive by the N. F. VI Method. 
The alcohol-soluble extractive was determined by 
the National Formulary method (N. F. VI, p. 79) 
on lots of the root and stem bark obtained from a 
reliable collector in North Carolina and using 73% 
alcohol for the extraction. The following results 


were obtained: 


Root Bark 


Sample 1 Sample 2 Sample 3 
Weight of hydrous 
sample 2.0457 Gm. 2.2404 Gm. 2.5085 Gm. 
Weight of anhydrous 
residue (from the 
50% aliquot) 


Yield of residue from 


0.4240 Gm. ( 


5200 Gm. 0.5346 Gm 


sample 0.8480 Gm. 1.0400 Gm. 1.0680 Gm 
Extractive soluble in 
73% alcohol 41.5% 43.2% 47.2% 
Average, 44% 
Stem Bark 
Sample | Sample 2 Sample 3 


Weight of hydrous 
sample 2.0121 Gm. 2.0425 Gm. 2.0530 Gm 
Weight of anhydrous 
residue (from the 
50% aliquot) 0.3786 Gm. 0.4454 Gm. 0.3881 Gm 
Yield of residue from 
sample 0.7572 Gm. 0.8908 Gm. 0.7762 Gm 
Extractive soluble in 
73% alcohol 37.6% 43.6% 37.8% 


Average, 39.7% 


Several points of interest are to be noted; viz.: 
(a) The U. S. P. method requires 95% alcohol for 
the extraction of the drug; the N. F. method re- 
quires but 73% alcohol; the difference in the yield 
of extractive is very marked, more than 100% 
What is the significance of the 73% alcohol? Would 
not 95% alcohol be more appropriate for such a 
test, if not more significant? (b) The root barks 


yield extractive by the N. F. method far in excess 


' The percentage of moisture in the drug was de- 
termined by the toluene distillation method, the 
weight of moisture in the sample was calculated and 
this weight was subtracted from the original weight 
of the drug taken for the test. 


onor 


of the N. F. requirement of 25%. If the purpose of 
the test is to insure a good quality of root bark, 
should not the 25% minimum be considerably in- 
creased, at least to 35%? (c) The stem bark meets 
the test very easily; in fact, the yield of extractive 
with either 95% alcohol or 73% alcohol from the 
stem bark is greater than or almost as great as from 
the root bark; if the purpose of the test is to ex- 
clude stem bark, it must fail of its purpose 

The Hemolytic Saponin of Chionanthus.—The 
occurrence of a saponin in Chionanthus, according 
to Justice (2), was verified by us. The presence of a 
saponin in the crude drug is based upon the ability 
of the extractive material to hemolyze blood cells 
in normal saline suspensions, as well as to produce a 
froth in aqueous solution. 

Preparation of Crude Saponin: The powdered 
root bark (127 Gm. of a commercial lot) was ex- 
tracted with 95% alcohol, yielding a clear reddish 
percolate. This percolate was evaporated to a 
glassy, dark reddish brown solid extract, the yield 
being 13.8%, and forming a light brown powder 
having a saponaceous odor. The extract dissolved 
in water with frothing. To this solution was added 
a hot saturated solution of barium hydroxide until 
no further precipitation occurred. This precipitate 
was collected on a filter paper, washed with more of 
the barium hydroxide solution, dried and redissolved 
in water. Carbon dioxide gas was passed through 
this solution to precipitate the excess barium. The 
filtrate was evaporated to a semi-solid extract which 
was spread on glass and dried at room temperature 
A brown powder (1.524 Gm. of 1.12% of the crude 
drug) was obtained, which responded to the follow 
ing chemical tests: no coloration with concentrated 
sulfuric acid; reddish brown upon the addition of 
concentrated nitric acid; green with ferric chloride 
T. S. (indicating presence of tannin); red with potas 
sium hydroxide T. S. Reactions identical to these 
were reported by Justice (2 

Von Schulz (3) claimed to have isolated a glu- 
coside from Chionanthus which he called chionan 
thin, having the chemical formula C»H2sO,o0.2H,0. 
He also stated in a preliminary examination, the 
bark gave indications of alkaloids with Mayer’s re 
agent and potassium triiodide. The crude saponin 
obtained by us appeared to differ in physical and 
chemical properties from Von Schulz’s glucoside, 
chionanthin. We contemplate work on the separa- 
tion of the pure saponin and its comparison with the 
material called ‘‘chionanthin’’ by Von Schulz. 

Qualitative Determination of the Crude Saponin: 
To prove that the substance obtained contained a 
hemolytic saponin, a test for saponins according to 
Leach (4) was applied as follows: Dissolve 0.1 Gm. 
of the crude substance in 25 cc. of normal saline 
solution and filter; agitate 1-, 2- and 3-cc. portions 
of this solution in small test tubes with l-cc. por 
tions of 1% suspension in normal saline of red blood 
cells from defibrinated rabbit’s blood; run controls 
using l-cc. quantities of the red blood cell suspension; 
incubate for 12 hrs. at 36° C., and note that in the 
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saponin tubes an opaque red to clear brownish solu- 
tion appears, while the blood suspensions in the 
Microscopic examina- 
tion of the material from both the saponin and con- 


controls show no alteration. 


trol tubes proved that hemolysis had taken place. 
It was noted in mounts of the blood-saponin ma- 
terial that many of the red corpuscles had under- 
gone solution, while several had swollen and be- 
come strongly refractive. A mount of the control 
material presented red blood cells in a normal con- 
dition 

Quantitative Evaluation of the Crude Saponin: The 
smallest amount of crude saponin from Chionanthus 
that would hemolyze blood cells by the method de- 
vised by Fantus and Dyniewicz (5) was determined 
as follows: Prepare seven series of three tubes each, 
each tube containing 1 cc. of the 1% red blood cell 
suspension in normal saline; add to the tubes in 
each series, 1 cc., 2 cc. and 3 cc., respectively, of a 
solution of the crude saponin in varied concentra- 
tions. The following table demonstrates the con- 
centrations used and the results obtained: 


Crude 
Saponin, 
0.1 Gm., in 


rest Tube Normal 


veTICS Number Saline, Ce Result 
l 1-3 25 Hemolysis 
2 4 50 Hemolysis 
3 7-9 100 Hemolysis 
4 10-12 200 Hemolysis 
5 13-15 400 No hemolysis 
in tube 13 
6 16-18 800 No hemolysis 
7 19-21 1600 No hemolysis 


Apparently 1 cc. of normal saline solution, con- 
taining 0.5 mg. of crude saponin of Chionanthus, 
will cause hemolysis of the red blood corpuscles of 
the rabbit 

1ssay of Chionanthus: The hemolytic index of its 
constituent saponin (Fantus and Dyniewicz (5)) 
has been used as a basis for the assay of Chionanthus. 
[he smallest amount of crude saponin causing 
hemolysis within a given period of time is compared 
with that amount of standard pure saponin producing 
a similar reaction within an equivalent period. 

The pure saponin called standard or reference 
saponin was obtained from the LaMotte Chemical 
Products Company, and was stated to be pure 
Quillaja saponin 

In computing a quantitative percentage of the pure 
Chionanthus saponin, we base our calculations on the 
crude saponin which contains the pure material and 
on the standard hemolytic index. 

Two samples of crude Chionanthus saponin were 
used in this investigation. Sample No. 1 was ob- 
tained by a modification of Justice’s method (2), 
as already presented. The yield was 1.12% of 
crude saponin 

Sample No. 2 was obtained by the Rochleder proc- 
ess cited by Allen (6): Extract 100 Gm. of powdered 
Chionanthus root bark completely with hot water; 
add a saturated solution (aqueous) of barium hy- 


droxide to this aqueous extract and collect the re- 
sulting precipitate; dry the precipitate, dissolve it 
in water, bubble carbon dioxide gas through the 
solution to precipitate the barium, filter and add to 
the filtrate a mixture of equal parts of ether and al- 
cohol to precipitate the saponin; collect, dry and 
weigh the precipitate. Our yield was 2.003% of the 
crude saponin. 

Determination of the Hemolytic Index: The follow- 
ing method employed by Fantus and Dyniewicz (5) 
was used to determine the hemolytic index of the 
pure saponin contained in the crude substance: 
Defibrinate freshly drawn rabbit’s blood by shaking 
it with glass beads; wash the corpuscles from 2 cc. 
of this blood several times with normal saline solu- 
tion; place 5 cc. of the red blood cell suspension in 
each test tube and add the saponin in normal saline 
solution in progressively increasing amounts (0.1 cc., 
0.2 cc., 0.3 ce., etc.); make up the mixtures in each 
tube to 10 cc. with normal saline solution; keep at 
body temperature for 12 hrs., then read the results. 

The saponin acts directly on the cells according 
to E. Ponder (7) and belongs to the simple hemolytic 
system, the saponin uniting with the cholesterin 
bodies. The criterion of complete lysis is the dis- 
appearance of all opacity and cloudiness in the test 
tube. The tube containing the smallest amount of 
saponin hemolyzing completely within 12 hrs. at 
body temperature is taken as the reading, and the 
hemolytic index calculated. As an example, using 
a 1: 1000 solution of saponin: 


0.1 cc., not complete in 12 hrs. 
0.2 ce., not complete in 12 hrs. 
0.3 ce., not complete in 12 hrs. 
0.4 ce., complete in 12 hrs. 
0.5 ce., complete in 12 hrs. 


Hence the hemolytic index is 0.0004 Gm. of sap- 
onin in 10 cc. of blood suspension or 1 : 25,000. 


HEMOLYTIC INDEX OF CRUDE CHIONAN- 
THUS SAPONIN No. 1 


TABLE I 


Ce. Added to 
Crude Saponin Red Blood Cell 
Solution Suspension 

1: 1000 0.1 
Q.2 
0.3 | 

0.4 | 

0. 

0 

0. 

0. 

0. 

0. 


Results 
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Hemolysis not com- 
plete in 12 hrs. 
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1:100 0. 
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Hemolysis not com- 
plete in 12 hrs. 
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(Table I continued on p. 134) 
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iil titi A poe The standard hemolytic index was obtained by = 
Solution Suspension Results using pure Quillaja saponin as the standard or refer tai 
1:50 0.1 ence saponin. A 1: 1000 solution of this saponin was 
: first tested by the hemolytic index determination Fr 
0.4 method. An index of 1: 25,000 was obtained within Ol 
0.5 | Hemolysis not com- 5 min. but this index could not be compared with the flu 
0.6 plete in 12 hrs crude saponin indexes because of the time differ- It: 
: 8 ence. A 1:10,000 standard saponin solution was a 
0.9 then tested and a hemolytic index was obtained at ‘as 
1.0 12 hrs. it 
1-95 0.1 As 1.80 cc. of the standard saponin solution, con- D: 
0.2 taining 0.18 mg. of pure saponin, causes hemolysis, of 
0.3 then 0.2 cc. of the 4% solution of crude saponin No Pr 
0.4 1 and 0.9 cc. of the 1% solution of crude saponin cal 
0 6 —e No. 2 each contains 0.18 mg. of standard pure pr 
0.7 saponin; hence 1 Gm. of crude saponin No. 1 con At 
0.8 tains 22.5 mg. of pure saponin (0.2 cc./0.18 mg. = on 
: 9 25 cce./x mg.; x = 22.5 mg.); and 1 Gm. of crude on 
v saponin No. 2 contains 20 mg. of pure saponin (0.9 Cl 
Hemolytic index of sample No. 1 is 1:1250 cc./0.18 mg. = 100 cc./x mg.; x 20.0 mg | 
As 100 Gm. of powdered Chionanthus yielded or 
1.12 Gm. of crude saponin No. 1, the Chionanthus is rel 
PaB_e Il.—HeMoOtytic INDEX OF CRUDE CHIONAN calculated to contain 25.2 mg., equivalent to 
rHUS SAPONIN No. 2 er ‘ 
0.0252% of pure saponin; however as 100 Gm. of tu 
Ce. Added to the same lot of powdered Chionanthus yielded R:; 
aie a “Coa Result 2.003 Gm. of crude saponin No. 2, the Chionanthus San 
1: 1000 0.1 could be calculated to contain 40.06 mg., equivalent Sr 
0.2 to 0.04% of pure saponin as 
0.3 Evidently an evaluation of the drug based on its Sic 
4 : saponin content depends upon the ability to extract 
0.6 Hemolysis not com the saponin and get it into solution; our work would Fe 
0.7 plete in 12 hrs indicate that the Rochleder method of extraction is fli 
0.8 the better one It 
0.9 
0 95 The following tentative assay has been developed co 
1.00 for Chionanthus 
1-100 0.1 Extract 100 Gm. of Chionanthus in moderately 
0.2 fine powder in a suitable percolator to exhaustion 
0.3 with hot distilled water, and add to the percolate 
0.4 Hemolysis not com a hot, saturated aqueous solution of barium hy- - 
- a plete in 12 hrs droxide until no further precipitation occurs. Col- 
0.7 lect the precipitate, dry it and dissolve it in 150 cc re 
0.8 of distilled water; bubble carbon dioxide gas through N 
0.9 Hemolysiscomplete this solution until precipitation ceases, and then | 
1.0 in 12 hrs filter; to the filtrate add a mixture of equal parts of = 
Hemolytic index of sample No. 2 is 1:1110 ether and alcohol until no further precipitation oc- ™ 
curs; collect, dry and carefully weigh the precipi ul 
tate. Prepare a 1% solution of this crude saponin tl 
PaBLe II].—Hemorytic INDEX OF PURE QUILLAJA jn normal saline solution and add progressively in- fc 
SAPONIN creasing amounts from ().1 cc. to 1.0 ce. of this solu- 
Ce. Added to tion to ten test tubes each containing 5 cc. of a 2% 
a... - my a hy Result suspension in normal saline solution of red blood Pp 
1: 10,000 1 00 cells (animal); add sufficient normal saline solution g! 
} 1.10 to each test tube to make 10 «x Keep the tubes at i cr 
l 20) body temperature for 12 hrs., then note the test fr 
an He molysis not com tube containing the least amount of the crude te 
1 50 plete in 12 hrs saponin that shows complete hemolysis (a clear 
1.60 brownish solution a 
1.70 Each cubic centimeter of the 1% crude saponin 
: 4 Hemolysiscomplete solution is equivalent to 0.00018 Gm. of standard ir 
2 00 in 19 hare pure saponin from the bark of Quillaja saponaria | a 


, -_ It appears from tests ade by ‘ . 
Hemolytic index of standard saponin ts 1: 55,000 Pipe PI Ss oO es made yy us that the 
Chionanthus saponin is a slow-acting saponin which 


| st 
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accounts for the amount of time required in ob- 
taining an end-point. 

The Uses of Chionanthus. 
Fringe 


~The root bark of the 
virginicus L. (Fam. 
Oleacee), has long been used in the form of its 
fluidextract in the treatment of hepatic disorders. 
Its purported efficiency in jaundice was discovered 
by Prof. I. J. M. Goss (8) of Georgia, who, in 1843, 
while suffering from an attack of this disease, tested 
it upon himself and reported its positive results 


Tree, Chionanthus 


Dr. Goss considered it the best remedy for all cases 
of jaundice not Later 
Prof. Scudder (9) considered it efficient even when 
calculi were present 


dependent on gallstones. 


He recommended an eclectic 
preparation of it during the paroxysm. 
American 


“King’s 
(8) states that ‘‘hyper- 
trophy of the liver, chronic hepatic inflammation 
portal speedily 
work also 


Dispensatory”’ 
and congestion are relieved by 
The that 

it acts principally upon the abdominal glandular 
organs, and to some extent upon the venous system, 
relieving congestion.” 


Chionanthus.”’ same states 


Other uses for this drug as reported in the litera- 
ture are tonic, diuretic, and astringent vulnerary. 
Rafinesque (10) is stated to have reported its use 
Dr. F. S. 


judged the fluidextract of Chionanthus 


in a cataplasm for the healing of wounds 
Smith (10 
as one of the best remedies in certain forms of bilious 
sick headache 

first became official in National 
1916) and the crude drug and its 


fluidextract have been official in all later editions. 


Chionanthus 
Formulary IV 


It is also recognized in the ‘“‘Homeopathic Pharma- 
cop ria.” 


SUMMARY AND CONCLUSIONS 


1. A brief description is given of Chio- 
nanthus virginicus and its distribution. 

2. Comparisons between the authentic 
root bark of Chionanthus virginicus and the 
N. F. VI description of Chionanthus have 
been made and discrepancies have been found 
in the paragraphs pertaining to the descrip- 
tion of the unground drug, its histology and 
the powdered drug. Suggestions are offered 
for their improvement. 

4. No groups of fibers were found in the 
phloem of authentic root bark. Occasional 
groups of fibers did occur in pieces of the 
commercial bark which had been gathered 
from the basal portion of the stem adjacent 
to the root and which represent stem bark 
covered with soil. 

!. A number of stone cells were present 
in the sclerenchyma groups of both cortex 
and phloem of the root bark. 

5. The maximum size of the individual 
starch grains found in root bark was 27.2 uw. 
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6. Chionanthus root bark yields ex- 

tractive by the N. F. VI method far in ex- 
cess of the N. F. requirement of 25%. It is 
suggested that the minimum extractive 
standard be considerably increased. 
7. The difference between the yield of 
alcohol-soluble extractive by the N. F. and 
U. S. P. methods, when applied to Chio- 
nanthus root bark, was very marked. 

8. The yield of alcohol-soluble extrac- 
tive from the stem bark with either 95% or 
73% alcohol is greater than or almost as 
great as from the root bark. It is found 
that the N. F. test fails of its purpose if it 
is intended to exclude the Chionanthus stem 
bark. 

9. The occurrence of a saponin in 
Chionanthus as first reported by Justice 
has been verified. 

10. The smallest amount of Chionanthus 
crude saponin which will hemolyze red blood 
cells was determined by the method of 
Fantus and Dyniewicz to be 1 Gm. in 200 cc. 

11. The hemolytic index of crude Chio- 
nanthus saponin ranged from 1:1110 to 
1:1250, whereas that of standard saponin 
from Quillaja bark was found to be 1:55,000. 

12. A method for the assay of Chio- 
nanthus has been developed. 


The authors gratefully acknowledge the 
grant from the AMERICAN PHARMACEUTICAL 
ASSOCIATION which was used toward financ- 
ing this research. 
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The Pharmacognosy of Domestic Rye and Wheat Ergots* 


By H. W. Youngken, Jr., E. B. Fischer and C. H. Rogerst 


The problem forming the subject of this 
paper is threefold: first, to analyze pharma- 
cognostically certain characters present in 
the morphology of four domestic ergots; 
second, to report on the chemical assaying 
of these domestic ergot samples; third, to 
compare these findings with those already 
established for rye ergot U.S. P. XI. The 
domestic ergots used in this study include 
those from various rye, wheat and wheat 
hybrid plants of Minnesota and neighboring 
states. The domestic grass plants used as 
sources include rye, Secale cereale L., durum 
wheat, TJritcium durum Desf., and _ the 
hybrid wheat, 7 riticum durum Desf., crossed 
with a wild rye plant, Elymus condensatus 
Presl. 

Reports in available literature on the 
comparative morphology and chemical assay 
of American ergot are meager. The United 
States Dispensatory (1) recognizes the 
similarities in properties and characters of 
ergot from many of the Graminee and 
Cyperacee families. Teperdriel (2) has 
described an ergot from a wild rice, Zizanta 
aquatica L., of northwestern United States. 
Denniston (3) has mentioned the differences 
in morphology between ergot from wild rice 
and ergot of rye, Secale cereale L. Over 
250 species of the Graminee, 10 species of 
Sedges and one species of the Juncacee 
have been cited by Barger (4) as sources for 
domestic and European ergots. In Europe, 
Tulasne (5) has found that the ergot sclerotia 
fructifications of more than twelve different 
grasses, most of which are found growing in 
this country, are identical botanically with 
Claviceps purpurea (Fries) Tulasne from 
rye. Munch (6) has offered a plausible ex- 
planation for the evident infrequent use 
clinically and experimentally of domestic 


* Presented to the Scientific Section of the 
A. Pu. A., Detroit meeting, 1941 

t Department of Pharmacognosy, College of 
Pharmacy, University of Minnesota, Minneapolis, 
Minn 


ergots other than from rye plants. This 
explanation is based in part on the fact that 
rye ergots are larger than wheat ergots. 
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Fig. 1.—a, Spanish rye ergot U.S. P. XI 
b-f, Domestic ergots: »b, Minnesota rye; ¢, 
common wheat; d, durum wheat; e, “‘striated’’ 
durum wheat; /, wheat hybrid (x '/,) 
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EXPERIMENTAL 


MORPHOLOGY 


Studies of the comparative macroscopic and 
microscopic morphology of domestic rye and wheat 
ergots were made in the following manner: Several 
lots of from fields of 
Minnesota! and neighboring states were examined 
first 


domestic ergots obtained 
macroscopically and comparisons made with 
commercial samples of Spanish and Russian rye 
ergots U. S. P. XI. Anatomical sections of this 
material were then prepared. Material was properly 
fixed, dehydrated, using the Zirkle normal butyl 
alcohol method (7), imbedded in paraffin blocks, 
and Sections from dry material were 
The reagents used in 
performing coloration tests included 50% sulfuric 
acid, chloral hydrate T 


Stain 


sectioned 


also made. most suited 


S., chloro zine iodide and 


aqueous eosin reagents such as safranin, 
fast green and hwmatoxylon were used for per- 
manent mounts. Of these, the use of a 0.3% iron 
alum mordant and 0.5% Heidenhain’s Hematoxylon 
stain was found best for photomicrographs. Pow- 
dered ergots were treated in a similar manner 
DESCRIPTION OF 


DOMESTIC RYE ERGOT 


Ergot from domestic rye (Fig l measured in 


The 
to more than 


length from 5.5 mm. to more than 42 mm. 
thickness ranged from less than 3 mm 
7 mm. In outline, individual grains appeared 
lanceolate, cylindrical, angular and tapered to blunt 
or pointed ends. Several grains occurred twisted, 
rhe 


consisted of deep furrows running longitudinally, 


but most were straight or curved surface 


some extending the entire length of the grain. 


lransverse fissures were numerous and deep in 


some sclerotia, giving each a rough and scaly appear- 
ance 

[he color varied from purple to purple-brown, 
with lighter brown areas caused by deep furrows 
sometimes showing conspicuously rhe inner areas 
upon fracturing showed grayish white to pink tints. 
Striations extended from the central region and 
When dried, the 


odor was free from mustiness and much like that of 


followed along to the outer zone. 
drying cereal. The fracture was sharp and waxy, 
the taste oily and acrid 

Histology.—-Cross sections made through many 
thicknesses showed three regions of pseudoparenchy- 
) 


matous cells (Fig. 2 
sisted of the 


The outermost region con- 
‘rind’”’ and was continuous, excepting 
for an occasional interruption caused by a furrow 
than 
rest solutions of 50% sulfuric 


or fissure Its width measured from less 


16 «w to about 38 u 


acid and chloral hydrate colored this ‘“‘rind’’ layer 


red or scarlet 


Individual cells cleared of coloring matter meas- 
» 


ured in width up to 12 uw (Fig. 2); a few measured 


Che authors are indebted to C. H. Bailey of the 
College of Agriculture, University of Minnesota, for 
the several samples submitted. 
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14 uw. In length these cells ranged from 3 yu to 14 zg, 
Few cells were found to be collapsed and all pos- 
sessed brown thickened walls. 





A B 
Fic. 2 (Photomicrograph x 950).—Domestic rye 


of outer zone of 
section of innermost 


ergot. A, Transverse section 
hyphal cells; B, transverse 
zone of hyphal cells. 


Layers of closely compacted pseudoparenchyma 
cells were found immediately within the outer 
“rind.”’ Cells of this region measured in width 
up to 124, andin length uptol44u. In longitudinal 
section the arrangement of these pseudoparen- 
chyma cells appeared to be as in chains, many 
filaments paralleling one another. 
the chain-like 


In surface view 
arrangement modified from 
parallel to perpendicular in direction of growth. 
Some coloring matter was present and fixed oil 
globules and protein substances were abundant. 
An innermost region (Fig. 2) of the transverse sec- 
tion, and largest region, consisted of colorless cells 
with numerous oil cells measuring up to 25 yu in 
diameter. 


was 


These cells were irregularly arranged 
with an occasional short chain of hyphe scattered 
in the more central regions. Intercellular air 
spaces were numerous with large cells mixing pro- 
fusely with compact pseudoparenchyma 
cells. A central zone within this area was variously 
marked with stellate patterns by tightly compressed 
fungous cells. 


smaller 


DESCRIPTION OF DOMESTIC DURUM WHEAT ERGOT 


Sclerotia of domestic durum wheat ergot were 
found to measure in length from 6 mm. to 15 mm., 
and in width from 2 mm. to occasionally more than 
5 mm. Most grains of wheat ergot were straight 
(sometimes slightly curved) and the outline ap- 
peared cylindric to End were 
generally blunt and rounded. Only very small 
sclerotia appeared to have tapered extremities. 

Surface markings exhibited characteristic furrows 
running longitudinally the entire length of some 
sclerotia with smaller fissures 


ovate. regions 


paralleling these. 
Transverse fissures were not found to be conspicuous 
(Fig. 1). 

The color graded in intensity from purple to 
purplish black. The inner surface was whitish to 
pinkish white and faint markings extended in a 
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dendritic manner from the center. The odor was 
noticeably free from mustiness and rancidity. The 
fracture was sharp and waxy, the taste oily. 

Histology Transverse sections were made 
through the greater diameters of domestic durum 
wheat ergots and showed from periphery to the 
center: (@) a narrow zone, up to 32 u in width, of 
purplish brown cells containing coloring matter; 
(b) a middle region of closely compacted hyphal 
cells; (c), a wide innermost zone of loosely ar- 
ranged large and small thin-walled pseudo 
parenchyma cells (Fig. 3) 

Cells of the outermost narrow or “‘rind’’ zone 
stained red to scarlet with 50% sulfuric acid or 
chloral hydrate solution. Upon decolorizing, this 
“rind’”’ consisted of thickened brown-walled cells 
closely appressed together. Individual cells meas- 
ured up to 7 uw in thickness and up to 10 u in length 
Many cells were collapsed; all possessed thickened 
brown suberose walls and formed a continuous outer 
“rind.” 

An inner region of regularly rounded closely 
compacted pseudoparenchyma cells appeared of 
varied thicknesses and with many globules of fixed 
oil. Coloring material occurred in the very outer- 
most cells. In width these cells measured up to 
10 w, and in length up to 12 yw. Characteristic 
chains of hyphal cells appeared in longitudinal 
sections. Most of these ran in parallel fashion 
Examination of the innermost (central) regions of 
‘transverse and longitudinal sections (Fig. 3) revealed 
the presence of colorless cells which were loosely 
arranged but less so than those of rye sclerotia. 
Many of these contained fixed oil. Large and sinall 
cells were scattered, and intercellular air spaces 
frequently separated these. Large cells measured 
up to 20 w in width. Short chained hyphal cells 
were scattered throughout in longitudinal section 
In the center of this region closely grouped fungous 
cells formed stellate markings. Many sections of 
durum wheat ergot appeared to be more uniform as 
to size and arrangement of the cells than were those 
of rye ergot 





A B 


Fig. 3 (Photomicrograph xX 95(0).—Domestic 
wheat ergot. A, Transverse section of outer zone 
of “striated’’ durum wheat ergot; B, transverse 
section of innermost region showing hyphal cells in 
durum wheat ergot 


DESCRIPTION OF DOMESTIC DURUM WHEA1 
“STRIATED” ERGOT 

Ergot grains obtained from some durum wheat 
stock were found to be variously marked with 
striations of purplish black color and various tints 
of rose (Fig. 3 These sclerotia measured in length 
from 6.5 mm. to over 15 mm., and in thickness from 
2mm. to 5 mm. The outline was conspicuously 
cylindrical, lanceolate and terminated usually at 
both extremities in blunt, obtuse points. Grains 
appeared to be straight with only an occasional 
slight curving to be noted. Outline of the diameter 
was angular and waxy 

The smooth, waxy surface appeared marked with 
numerous longitudinal shallow furrows, some 
extending the entire length of the sclerotia; trans 
verse fissures were not often found 

Fractures made of the sclerotia were hard, short 
and waxy. The internal fractured surface varied 
in appearance from white to pinkish white. The 
odor was free from being ammoniacal or rancid 
upon treatment of several sclerotia with hot water 
With untreated grains, a noticeable ‘‘ergot’’ odor 
was conspicuous. The taste was oily and somewhat 
acrid 

Histology.—Transverse sections made through 
various diameters of striated domestic durum wheat 
ergots showed, from periphery to center, an outer 
most interrupted zone (up to 20 uw in thickness) of 
suberose (brown-walled) cells, which take a red to 
scarlet stain with 50% sulfuric acid or chloral hy- 
drate T.S. Cells of this purple to purplish brown 
layer measured individually up to 10 uw in diameter 
and up to 12 win length. The suberose walls were 
thickened and in many cases the cells were tightly 
pressed together 

Between the discontinuous brown-walled cells 
which circle the periphery, areas of thickned color- 
less-walled, closely compacted hyphal cells were 
present. These cells did not stain as brilliantly red 
with sulfuric acid or chloral hydrate test solutions 
However, they appeared to be filled with a fungous, 
waxy material which was insoluble in alcohol, 
xylene or petroleum ether. In width some cells 
measured up to 10 uw, and in length up to 12 u 

Directly beneath the discontinuous outer suberose 
“rind”’ layers were noted several layers of colorless 
and compactly arranged cells (Fig. 3). In longi- 
tudinal sections many of these cells were found to 
form in long chains. Some coloring material was 
noted in the outer cells of this region. Cells meas- 
ured up to 10 uw in length and up to 12 uw in width 
Fixed oil was present. 

The innermost pseudoparenchymatous region 
consisted of large and small, loosely arranged cells, 
but more compactly arranged than rye ergot. 
These cells measured from 2 u to 21 uw in diameter 
Fixed oil was also abundant. Short chains of 
hyphal cells and stellate markings were evident 
The latter appeared to have been formed by closely 
appressed small fungous cells. Often beaked cells 
were observed to be present 
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DESCRIPTION OF HYBRID WHEAT ERGOT 


Sclerotia obtained from a hybrid wheat, Triticum 
durum Desf., crossed with a giant wild rye, Elymus 
condensatus Presl., measured from 3.5 mm. to 30 
mm. in length, and from 1.5 mm. to 4 mm. in width 
(Fig. 1) 

The outline of most grains was lanceolate, linear- 
lanceolate, and tapered to sharp fine points at either 
end. Little curving was visible, grains were mostly 
straight in length. In transverse view, outlines 
appeared angular to ovate. Transverse fissures 
and longitudinal furrows appeared shallow. Usually 
the latter extended the entire length of the sclerotia. 

The color was observed to be purplish to purplish 
brown. Fractured surfaces were pinkish white and 
cream colored with thin stellate markings emitting 
from the center. Odor was free from rancidity 
and somewhat sweet The taste was pungent and 
oily 

Histology 


diameters through hybrid wheat ergots exhibited 


[ransverse sections cut at various 


an outermost region of a few layers (up to 24 uw in 
extent) of “‘rind’’ cells which retained a red or 
scarlet color upon the application of 50% sulfuric 
When dissolved of 
any coloring material the individual cells of this 


acid or chloral hydrate T. S 


zone measured up to 10 uw in width and up to 12 u 
in length. Each possessed a thick brown wall with 
a narrow lumen Che brownish layer of suberose 
cells circles the sclerotium and is rarely interrupted 

Immediately within the outermost region of cells 
were found closely compacted pseudoparenchyma 
cells. Some measured in width up to 10 » and in 
length up to 13 uw. Outermost cells of this region 
possessed slight amounts of coloring matter and an 
alcohol-insoluble material. Fixed oil globules oc 
curred in the larger cells. Occasional air spaces 
were observed in this region 

In the central area of the cortex are large pseudo- 
parenchyma cells, some of which measure up to 
18 uw in width. Most cells are loosely arranged 
Smaller fungous cells (less than 4 uw in width) are 
scattered throughout Globules of fixed oil were 
present in large numbers, especially among the 
larger cells. Coloring matter in this region ap- 
peared to be absent, or if present, was water-soluble 


Short chain-like hyphal cells extended in irregular 


directions as seen in longitudinal view. Inter- 
cellular air spaces were numerous and stellate 
markings consisting of tightly appressed small 


fungous cells extended in finger-like fashion from 
the center of the sections 


POWDERED DOMESTIC RYE AND WHEAT ERGOT 


Several samples of a No. 40 powder were ex- 


amined. Striking resemblances were noted upon 
comparing all domestic rye and wheat ergot in this 
form with U. S. P. XI rye ergot. In general the 
following pseudoparenchymatous tissue fragments 
were noted: fragments of the purple-colored outer 


“rind’’ cells which appeared red to scarlet with 


50% sulfuric acid or chloral hydrate T. S.; strands 
of colorless hyphz, some of which appeared broken 
and others entire; fragments of compact fungous 
tissue with many fixed oil globules; and small pieces 
of irregularly shaped waxy cells, thought to be 
portions of the sclerotium wall. Powdered rye, 
durum wheat and hybrid wheat ergots were gray- 
brown to purple in color. Powdered durum wheat 
“‘striated’’ ergot exhibited a gray-pink color. The 
presence of ‘‘striated’’ wheat ergot of this kind could 
be detected by the presence of fragments of cells 
with a pink-colored content and rather glistening 
waxy appearance quite unlike other ‘ergot powders 
(Fig. 3). 


FIXED OIL, MOISTURE, AND ALKALOID 
DETERMINATIONS 

Fixed oil, per cent of moisture, and a chemical 
assay of the total alkaloid content of several samples 
of domestic ergot were determined as follows: 
Fixed oil determinations were carried out using 
sufficient quantities of a No. 40 powder of each of 
the four domestic ergots. Extractions with pe- 
troleum ether were made and the solvent afterward 
removed by evaporation. The residue remaining 
was dried, weighed, and percentages of oil com- 
puted 

Moisture determinations were made by using the 
U. S. P. XI toluene method (8). 

Total alkaloid determinations’ were obtained 
according to the Hampshire—Page (9) and British 
Pharmacopeeia (10) colorimetric methods. These 
results were then compared with the determinations 
by Hampshire and Page (9) for rye ergot from 
foreign sources 

Results of the above assaying are shown in 
Table I 


TABLE I 


Total 
Alkaloid, % 

Fixed Oil, Mois- (as Ergo 

Source % ture, % toxine) 

1. Domestic rye ergot Av.* 20.47 5.57 0.348 

30.68 5.73 0.306 

25.20 5.72 0.386 

rotal average 25.67 5.67 0.345 

2. Domestic durum Av." 25.75 3.00 0.058 

wheat ergot 24.82 3.45 0.057 

30.67 4.20 0.064 

26.42 5.19 0.044 

21.32 4.13 0.066 

Total average 25.79 3.99 0.058 

3. Domestic durum Av." 29.63 5.63 0.102 

wheat “striated” 24.71 5.60 0.014 

ergot 21.24 3.05 0.087 

29.08 4.33 0.086 

Total average 26.66 4.65 0.072 

4. Domestic hybrid Av.* 29.80 4.14 0.115 

wheat ergot 20.04 5.21 0.105 

(durum wheat 24.62 3.15 0.106 
giant wild rye) 

Total average 24.82 4.13 0.109 


(Table | continued on p. 140) 
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Total 
Alkaloid, % 
Fixed Oil Mois (as Ergo 
Source / ture, % toxine) 


5. Spanish rye ergot Av bo 116 
0.245 

0.223 

0.235 

0.223 

Total average 0.208 


6. Russian rye ergot Av.” 0.060 
0.063 


Total average ° 0.0615 


@ An average for not less than three different samples. 
6 An average for not less than two different samples as 
reported by Hampshire and Page (9) 


SUMMARY 


A pharmacognostic examination has been 
made of four ergots from grasses of north- 
western United States. Cell size determi- 
nations have been recorded and cell charac- 
teristics described. A form of “striated” 
wheat ergot has been described and a means 
for determining its identity in commerce 
suggested. The following salient facts have 
been observed 

1. The variations that occur in struc- 
tural characteristics between foreign rye 
ergot and domestic rye ergot are mainly in 
size of cell forms. They are practically 
negligible. 

2. Sclerotia of domestic and foreign rye 
ergots were generally larger in size than 
those of wheat ergot. The pseudoparen- 
chyma cells of domestic wheat ergots, how- 


Nomenclature Confusion of 
By Kenneth 


The genus Populus has long been known 
to show variation in the shape of the leaves, 
not only in those from different trees of the 
same recognized species, but also in the 
various leaves from the same tree. 

The leaf variation, especially, has led to 
a difference of opinion among taxonomists 


*From the School of Pharmacy, University of 
Toledo, Toledo, Ohio. 

Presented to the Scientific Section of the A. Pu. A., 
Detroit meeting, 1941 

t Part of a thesis presented to the Graduate School 
of the University of Wisconsin in partial fulfillment 
of the requirements for the degree of Doctor of 
Philosophy 

t The writer is indebted to Professor W. O 
Richtmann, Department of Pharmacognosy, Uni 
versity of Wisconsin, for directing this work 


ever, are more compactly arranged than are 
those of rye ergots. 

3. There were no appreciable differences 
in the results of microchemical coloration 
tests, fixed oil determinations and moisture 
content for ergots of domestic rye and 
wheat. 

4. A chemical assay indicated that total 
alkaloid content (as ergotoxine) of domestic 
rye ergot was greater than of foreign rye 
ergot. On the other hand, ergot from 
domestic wheat was in most cases found to 
be lower in total alkaloid (as ergotoxine) 
than ergot of rye. 
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Populus candicans Aiton*' 


Redmant 


as to whether certain plants in the genus 
Populus should be given specific or merely 
varietal ranking. This is particularly true 
in the case of the plant now commonly 
called “‘Balm-of-Gilead Poplar.’’ This was 
first given a specific rank, Populus candicans 
by Aiton (1) in 1789, commonly called the 
‘“Heart-leav'd Tacamahac Poplar Tree’ 
which had previously been listed by Hope 
(2) as Populus tacamahaca Miller in 1778. 
Aiton did not have long to wait to have 
his specific ranking challenged, however, 
for Brisseau-Mirbel (3) in 1800-1806 stated 
that “Populus balsamifera Linné or Populus 
tacamthaca Miller, and Populus candicans 
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Aiton or Populus viminalis Hort. Paris, are 
considered by some authors as distinct 
species, by others as varieties or as males 
and females of the same species.” 

Populus candicans Aiton was included 
by Willdenow in the fourth edition of 
Linné’s “Species Plantarum,”’ 1805, and 
apparently was generally accepted until 
Gray (4) classed it as a variety of Populus 
balsamtfera Linné in 1868, or earlier. 

Judging from the University of Wisconsin 
Herbarium specimens, Gray’s name was 
commonly accepted until about 1898, since 
specimens collected after that date are 
again given the name Populus candicans 
Aiton. Elsewhere this name was not 
generally accepted, as the ‘“‘Index Kewensis’’ 
(5) lists Populus candicans Aiton as a 
synonym for Populus balsamtfera Linné.”’ 

In 1914 Nieuland (6) gave the name 
Aigetros candicans (Ait.) to the plant. 

Bailey (7), in 1916, seemed quite confused 
regarding the taxonomy of Populus candi- 
cans Aiton, when he stated, ‘apparently a 
hybrid, the origin of which is in doubt... 
said to be sometimes grown under the names 
of Populus suaveolens (Fischer) and Populus 
balsamifera (Linné).”’ 

Farwell (8), in 1919, gave it the name 
Populus tacamahaca Miller which was ac- 
cepted by Sargent (9). 

The latest conception of the botanical 
status of the Balm-of-Gilead Poplar found 
in the literature is that of Stout (10) who 
considers it to be a clone,' giving what he 

' Stout’s conception of a clone is in part as fol- 
lows ‘The clon(e) is an important unit among 
horticultural plants and it may also exist in nature 
among wild plants which naturally reproduce by 
asexual methods. In considering the status of a 
clon(e) it should be constantly held in mind that an 
entire clon(e), even though it comprise thousands of 


plants, is merely one seedling plant that has been 
multiplied by vegetative propagation.” 


considers evidence to support his conten- 
tion. Bonisteel (11) in accepting Stout’s 
view, calls attention to the fact that since 
Stout’s article was published in 1929, the 
Committee on Nomenclature of the current 
National Formulary should have been aware 
of this investigation and made the necessary 
changes in the specific rank for Populus 
candicans Aiton in the monograph under 
Poplar Bud. No reference has been found 
in the literature that takes exception to 
Stout’s article. 

In a private communication, dated Janu- 
ary 2, 1941, regarding the progeny obtained 
in hybridizing the Balm-of-Gilead clone with 
other poplars, Stout says, “It seems, how- 
ever, more and more obvious as we continue 
our studies that the Balm-of-Gilead is merely 
a clone of the heart-leaf type of the variable 
species called Populus tacamahaca (Miller).”’ 
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The Fortification of Red Squill (U/rginea maritima) 
by Means of an Extract of Red Squill* 


By D. Glen Crabtree, Justus C. Ward and F. EF. Garlouglh 


Red squill powder of sufficient toxicity ts 
an ideal poison for use by the general public 
for the control of rats. Due to its strong 
emetic action, the danger to other animals 
including humans is very slight, while toxic 
red squill properly handled will remove or 
reduce toa minimum a rat infestation. Since 
commercial red squill powder is prepared 
merely by drying and grinding the whole 
bulb, which may come from a number of 
sources, it is hard to obtain a powder of uni- 
form toxicity. This difficulty has increased 
in recent years until at the present time it is 
almost impossible to procure on the market a 
Squill 
powders bioassayed within the last two years 


satisfactory product of this type. 


in this laboratory have varied in killing 
power from 400 mg./Kg. to approximately 
3000 mg./Kg. 
an index of toxicity and red squill powder 


The price has never been 


practically useless for rat control has often 
been more expensive than better material. 
Consequently, the desirability of having 
available for use a standardized red squill 
powder of sufficient potency to be highly 
effective in rat-control work is apparent. 
Chis led to the development of a method of 
“fortification” by which weaker squills 
can be made more highly toxic and still re 
tain the safety emetic factor possessed by the 
original powder. Recently also, the problem 
of importing red squill from the Mediterra 
nean area where it grows in the wild state has 
become increasingly difficult, and the neces 
sity for utilizing squill stock of low toxicity 
has made the ‘‘fortification’’ process impera 
tive. 


EXPERIMENTAL 


The Extraction Method and Its Operation.—The 
extraction process is carried out in three stages and 


* From the Wildlife Research Laboratory, Fish 
and Wildlife Service of the U. S. Department of the 
Interior, Denver, Colo 

Presented to the Division of Agricultural and 
Food Chemistry of the American Chemical Society, 
St. Louis, April 10, 1941 


takes place in three crocks supplied with drain 
spigots at the bottom of wells which consist of U 
shaped sheet metal partitions 6 in. wide and 4 in 
deep with metal screens along the open side. Each 
screen has a removable cover, and the well extends 


from the bottom to the top of the crock ‘Fig. 1) 





Figur 


[he crocks are mounted on rollers so that they 


may be shifted easily from one stage to another 


when the process is once under way. Fresh solvent 


80% ethyl alcohol) is introduced at the left end of 


the series of crocks, and raw squill powder at the 


right end of the system To start the process, 


crock No. | is charged with squill powder and 


covered with 80% ethyl alcohol, using approximately 


1 


, of a gallon per pound of powder. The contents of 


the crock are stirred and allowed to stand over night 
at which time the extract is drained and placed in 
crock No. 2 on a fresh charge of squill which has 


been moistened with fresh solvent Enough fresh 


solvent 1S added to crock No 1 to bring it to its 
ts of both crocks are 


original volume, and the conten 


stirred and allowed to stand over night rhis 


procedure is repeated on the following day, at which 
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time crock No. 3 is added to the line when the extract 
from crock No. 2 is placed on a fresh charge of squill 
Also at this 
time the extract from crock No. 1 is placed on the 


previously moistened with solvent 


drained marc in crock No. 2, and fresh solvent added 
to the drained marc in crock No. 1. 
After 


operation through the several steps just outlined, 


the three-stage process has been put in 
our pilot plant functions as follows: three 30-gal. 
crocks have been, in turn, charged with 60 lbs. of 
dry red squill powder and covered with 20 gal. of 
80% alcohol. At 9 a. m. all the crocks are drained 
from the bottom The extract from crock No. 2 
is placed upon the marc in crock No 
tract from crock No 
crock No. 2 
and allowed to stand until 4 p. m. of the same day 


3, and the ex 
1 is placed on the marc in 
rhe contents of both crocks are stirred 


The marc from crock No. 1 is taken out and put 
through a press to remove all of the residual extract 
possible, and the exhausted marc from which the 
rat-killing principle has been extracted is discarded 
The extract expressed from the marc from crock 
No. l, 


is concentrated for use in subsequent “fortification” 


together with that drained from crock No. 3, 
procedures. This is accomplished by removing the 
alcohol under reduced pressure in a recovery type 
still. A fresh charge of 60 Ibs. of red squill powder 
is then placed in crock No. 1, 
gal. of solvent, 


moistened with 5 
where it remains in this condition 
until 4 p. m., and the crock moved to the original 

Crock No. 3 
goes to stage 2, while crock No. 2 moves to stage 1 
At 4 p. m. the extracts in crocks No. 2 and No. 3 
are drained and moved to the right on the production 


position of crock No. 3 in the system 


line, the extract from No. 3 being placed on the 
fresh charge of squill in crock No. 1, and the extract 
from crock No. 2 being transferred into crock No. 3 
Fresh 80% alcohol is placed on the drained marc in 
crock No. 2 


and allowed to remain without further treatment 


The contents of all crocks are stirred 


until the next morning when the whole procedure is 
repeated As described, three days are required to 
set the three-stage process into operation, after 
which one fresh batch of red squill is added, one 
exhausted marc discarded and one distillation and 
‘fortification”’’ carried out daily. At this stage of 
the process each fresh batch of powder is extracted 
five times and remains under extraction for a total of 
65 hrs. 

The rat-killing principle of red squill which has 
been concentrated in the vacuum still is added to a 
calculated amount of raw powder to be “fortified,” 
thoroughly mixed, placed in trays with perforated 
When 


thoroughly dry it is ground to a 20-mesh powder in a 


bottoms and dried in an oven at 80° C 
hammer mill. The capacity of this pilot plant is 60 
lbs. of raw red squill powder extracted per day, 
and the daily production may be either 6 lbs. of the 
dried extract or as much as 66 Ibs. of a red squill 
powder of a 1:1 ‘‘fortification,’’ which is made by 
adding the extract from 60 Ibs. of squill to 60 Ibs. 
of the original red squill powder. 


Time 
Stage 1 Stage 2 Stage 3 of Day 
—> it —_ 2—> 3? 4 p.m. 
Li >, 72 —p> 3 —> 9a.m., 
~ . ‘ 
oa Ps To still 
ra a 
—> 2%» 3¥—»*) 4 p.m, 
3 38 1 — = 968. 
~ wal if 
yt te , To still 
y a 
— > 3» 1 ¥—»*2) 4 p.m. 
8. OO Ze 9am. 
“ Page A 
¢ ° 
ie Pe P To still 
’ > 
— 1°» 2¥—»»3) 4 p.m. 
Fig. 2.—-Diagram of the Extraction Process in 
Operation. 


1,2,3 
-» Solvent movement 
> Movement of crocks with contents 
--» Movement of empty crocks 


Crock numbers 


@ Fresh solvent added 
Fresh charge of squill added 


Advantages of the Method.—The method consists 
of a multiple extraction with 80% alcohol (in the 
case described, five extractions) of a dry red squill 
three well- 
extraction—agitation, 
Subsequently the rat- 
concentrated under reduced 
pressure and the recovered alcohol is used again in 


powder The process incorporates 


known methods of drug 
maceration and percolation. 
killing principle is 
the process. This extraction is carried out in a 
counter-current system whereby the solvent be- 
comes saturated with inert material in the first 
stage of the process, and in the following stages 
becomes increasingly potent with respect to the rat- 
killing principle, thus making the concentrated dry 
extract many times more toxic on a weight basis 
than can be obtained by a series of separate extrac- 
By this multiple ex- 
traction and counter-current system, with subse- 


tions of a single lot of squill. 


quent evaporation and concentration, a dried prod- 
uct has been prepared which killed male rats at 
125 mg./Kg., when the powder from which it was 
obtained required 2500 mg./Kg. to kill. This 
procedure is in contrast with the methods of ex- 
tracting a single lot of red squill powder the same 
number of times with fresh solvent, which produces 
a concentrate having approximately twice the kill- 
ing power of the powder from which it was prepared. 

Another departure from previous work on meth- 
ods of increasing the potency of squill is the way in 
which the powder is “fortified’’ with the concen- 
trated material of the extract. Early attempts along 
this line involved the complete drying of the squill 
concentrate and the addition of the dried and 
powdered material to the raw powder for the pur- 
pose of increasing its toxicity. This proved to be an 
expensive method due to the difficulties involved in 
the drying of the gummy concentrate, which is 
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produced in quantity when squill is extracted re- 
peatedly with fresh solvent. Our system of handling 
this phase of the problem is to concentrate the ex- 
tracts to a thick syrup, dissolve in water and blend 
this mixture with the amount of raw red squill 
powder needed for a desired degree of ‘‘fortification.”’ 
The “fortified’’ squill is then dried (only simple 
drying is involved here) in an oven at 80° C. and 
ground in a hammer mill to a 20-mesh powder. 
This yields a uniform product resembling com 
mercial type red squill powder in both appearance 
and physical properties 

By means of this process it is possible to “fortify” 
red squill powder to a desired toxicity (within limits), 
utilizing squill stocks now available, and still retain 
the advantages of safety which this material 
possesses for rat control work. The product yielded 
by this method has proved to be equal in efficiency 
and safety to the untreated red squill powder of a 
comparable toxicity. This system of ‘‘fortification’”’ 
may be used for either large or small scale operation, 
providing the necessary adaptation of commercial 


scale equipment to the processes involved is made 


TABLE I 
Bioassay Amount of Pheoretical 
of Squill Squill in Potency Bioassay 
Powder Lbs., the Ex of the of the 
before tract from Fortified Product of 
Treatment Which Is Powder Fortification 
Lethal Added to with Lethal Dose 
Dose in 1 Lb. of Degree of Respect to in Mg./Kg 
Mg./Kg.for the Same Fortifica- the Original for Male 
Male Rats Powder tion Powder Rats 
2000 2 2:] 3 600 
} 4:1 5 400 
Ss 8:1] y 200 
Q Q9:] 10 200 
2000 2 2:1 3 500 
1500 2 ie } LOO 
LOOO 1:1 2 100) 
SOO l 1:1 2 0) 
6 6:1 7 150 
Degree of Fortification.—A red squill powder 


which, on bioassay, kills male rats at from 200 
mg./Kg. to 400 mg./Kg. is an effective toxic agent 
for field use in rat control rhe production of a 
‘fortified’ red squill powder killing in this range 
has been made the objective of this investigation 
A squill of this toxicity can be used in relatively less 
quantity in rat baits, a fact which increases the 
efficiency of the bait. This also helps to overcome 
the aversion shown by rats to food containing a high 
percentage of squill powder—an important factor 
in squill usage. The red squill powder which is to be 


‘fortified’ is first bioassayed, using male rats, to 
determine its potency which in turn indicates the 
degree of ‘‘fortification’’ necessary to make it a use 
ful product. The squill is then processed on this 
basis. Table I shows the results of ‘‘fortification’’ 
carried out with five different lots of red squill 
powder. 


DISCUSSION 


The ‘‘fortified’’ powder (Table I) in the lower 
degrees of ‘‘fortification,’’ was found to possess a 
higher degree of toxicity than could be accounted 
for by simple summation of the amounts of the 
toxic principle (based on the bioassay of the original 
powder) contained in the amount of squill repre- 
sented by the final product. The same held true for 
the squill which, untreated, killed male rats at 500 
mg./Kg. However, at a 6:1 degree of “fortification” 
the toxicity of the resulting product was only 150 
mg./Kg., which indicates that another step is needed 
in the process to purify the extract before addition 
to the powder in order to attain a toxicity of seven 
times that of the starting material. Since a 200 
mg./Kg. squill can be produced by a single extract, 
the method has not been designed to include further 
purification. Studies with squills of variable particle 
size have proved 20-mesh powder to be more satis- 
factory for use in this process than the finer powders, 
although 40-mesh powders have been successfully 
treated Utilizing this process of “fortification” 
more than 6000 Ibs. of fortified squill powder have 
been prepared from commercially available powder 
which varied widely in toxicity and particle size 


CONCLUSION 


1. An efficient method for the “‘fortifica 
tion’’ of red squill powder, using the counter 
current principle of extraction, has been de 
veloped. This makes it possible to increase 
the potency of weak red squill powder to 
the point where it can be used efficiently 
in rat-control operations. 

2. ‘Fortified’ squill retains all of the 
safety factors inherent in red squill powder. 

3. The solvent is recovered and used 
again in the process. 

t+. The method may easily be adapted 
to large or small scale operations. 
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Notes on Mexican Drugs 


II. Characteristics and Composition of the Fatty Oil from “Gusanos de Maguey” 
(Caterpillars of Acentrocneme hesperiaris) 


By Marcel Bachstez and Altagracia Aragon* 


The use of insects as human food is of rare 
occurrence. ‘“‘Gusanos de maguey,’’ Aztec 
‘“‘meocuilin,’’ maguey caterpillars of Acentro- 
cneme hesperiaris (Fig. 1) since before the 
days of Cortez (1) have been considered in 
Mexico as a delicacy. They are prepared 
for eating by frying in their own grease or 
lard. In some places they are eaten raw asa 
medicine for digestive troubles. They are 
collected in the early spring and are brought 
to market in small packages made from the 
paper-like covering of the maguey leaf. 





Figure 1. 


The only reference to “gusanos de 
maguey’’ found is one by E. Rojo Alvarado 
(Thesis, Mexico, 1934). In this paper is 
given the composition of this larva including 
its fat content but with no indication as to 
its nature. 

Accordingly, it appeared of interest to in- 
vestigate this subject as an example of the 
transformation of sugar into a fat by a rela- 
tively simple animal organism. 

The caterpillar is born and lives in the 
thick leaves of the ‘‘maguey”’ (Agave, espec- 
ially Agave atrocirens Karw.) and nourishes 
itself from the sap of the plant which con- 
tains saccharose and invert sugar (2). 


* S. A. Quimica Coyoacan, Mexico, D. F. 


EXPERIMENTAL 


Preparation of the Oil.—The oil was prepared by 
extracting with ether in a Soxhlet apparatus, the 
larve previously dried to constant weight at 100° C. 
(moisture content, 70%) and ground with sand. 
The solvent was distilled off, heating toward the end 
of the distillation to 120° C. The resulting oil was 
then filtered and found to represent 10% of the 
weight of the fresh caterpillars. 

Physical and Chemical Examination.—The oil was 
yellow in thin layers and brownish in moderately 
thick layers. It had a bland taste and a very faint 
characteristic odor suggestive of rotten apples. 
The chemical and physical properties of the oil were 
determined by the usual procedures (3) with the 
results given in Table I. These results, curiously 
enough, closely resemble the values for human fat 
(4). 


TABLE I.—-CHEMICAL AND PHYSICAL CHARACTER- 
ISTICS OF THE O1L FROM ““GUSANOS DE MAGUEY”’ 


Specific gravity, 23> 0.9114 


Refractive index, m4 1.4594 
Acid value 2.3 
Saponification value 179.85 
Iodine number (Hanus) 59.25 
Unsaponifiable matter, % 2.0 
Unsaturated acids, % (corr.) 63 . 66 
Saturated acids, % (corr.) 28. 54 
Iodine number of unsaturated acids 85.6 
Reichert-—Meissl number 0.75 
Polenske number 0.22 
Acetyl value 21.45 
Hehner value (corr. ) 71.0 
Thiocyanogen number 55.5 


The Reichert-—Meissl and Polenske numbers show 
small amounts of glycerides of volatile acids. 


Examination of Unsaturated Acids—The un- 
saturated acids were separated by the lead salt—ether 
method. The iodine number of the unsaturated 
acids was 85.6; the neutralization value, 195.6; and 
the mean molecular weight, 287.8. 


Bromination of the unsaturated acids failed to 
yield ether-insoluble hexabromides, indicating the 
absence of linolenic acid. 

Examination of the Saturated Acids—The satu- 
rated acids were esterified and the mixed methyl 
esters distilled in vacuo. The results are given in 
Table II. 
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TABLE II RESULTS OF ANALYSIS OF THE FRACTION 
OBTAINED BY DISTILLING MetTHYL ESTERS OF 
SATURATED Acips oF Or FROM “GUSANOS DE 


MAGUEY” 

Temperature, °C 162-170 
Pressure, mm } 
Iodine number . 3 
Saponification values of esters of saturated 

acids 905.3 
Esters of unsaturated acids, % 2.99 
Esters of saturated acids, % 97.01 
Mean mol. wt. of esters of saturated acids 273.3 


Composition of methyl esters of saturated 
acids, %: 
Palmitate 89.3 


Stearate 10.7 


Che iodine numbers and saponification values of 
the distilled fraction were determined, and the mean 
molecular weight of the esters calculated according 
to Baughman and Jamieson (5). These results are 
also given in Table II 

To confirm the data in Table II, the acids were 
isolated from the distillate and crystallized from 59% 
ethyl alcohol. An acid melting at 63-64° C. was 
obtained, which was considered to be evidence of 
palmitic acid 

Using the thiocyanogen number together with the 
Hanus iodine number a calculation of the percent 


ages of the glycerides in the oil was made: 


Acid Glyceride, % 
Linoleic 1.3 
Oleic 60.1 
Palmitic 30.0 
Stearic 3.6 

SUMMARY 


A study has been made of the composition 
of the glycerides of the oil from “‘gusanos de 
maguey.”’ The oil consists of the glycerides 
of linoleic acid (4.3%), oleic acid (60.1%), 
palmitic acid (30.0%), stearic acid (3.6%). 
The unsaponifiable matter amounts to 2.0%. 
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Pharmacological Interactions of Cobra Venom and Thiamine* 


By David 1. Macht and Elizabeth C. Spencer 


The present investigation was stimulated 
by long consideration of the profound effect 
which cobra venom and vitamin B,, re- 
spectively, exert on the central nervous 
system. The use of cobra venom in clinical 
therapeutics has been developed in the last 
eight years by French investigators (1, 2, 3) 
in Europe, in the United States by Macht 
(4, 5, 6, 7) and his collaborators, by Chopra 
and Chowhan (8, 9) in India, and Bullrich 
(10) and his school in Argentina. Injected in 
small doses, cobra venom produces marked 
analgesia and suitable preparations of the 
drug were first employed for relief of in- 
tractable pains of patients in the last stages 
of malignant disease. Macht (11) and his 


* From the Pharmacological Research Labora- 
tory, Hynson, Westcott & Dunning, Inc., Baltimore, 
Md. 


co-workers have shown experimentally that 
this relief of pain is not due to a peripheral 
effect on nerve endings or nerve fibers but to 
a direct action of the drug on the brain and 
that the hypothalamus is the center of cobra 
venom analgesia. Neurotoxin is the con 
stituent of cobra venom which is responsible 
for the relief of pain. As compared with 
venoms of vipers, cobra venom is peculiarly 
rich in neurotoxin and the preparation of this 
drug now used in the United States is manu 
Virtually it 
is a solution of the neurotoxic principle of 


factured by these laboratories. 


cobra venom, free from the hematoxins, 
proteins and other harmful constituents of 
the crude secretion. The latest work on the 
chemistry of cobra neurotoxin indicates that 
it is not a protein and not an alkaloid but is 


apparently closely related to the alkaloids 
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(12). In the last few years the therapeutic 
applications of cobra venom have been ex- 
tended beyond the sphere of malignancy to 
relief of intractable pain of other chronic 
pathological conditions, especially that of 
severe neurological diseases. The drug has 
proved efficacious in trigeminal neuralgia or 
tic douleureux, in sciatica, multiple neuritis 
and other severe Rottmann 
(13) and others have employed cobra venom 
successfully in treatment of the crises of 
locomotor ataxia. Fabbri (14), Kirschen 
(15), Koérbler (16) and Briiner-Ornstein (17) 


neuralgias. 


have found it effective in tic douleureux. 
Macht (18) and McDowell (19) have noted 
its efficacy in herpes zoster. Thomas (20) 
describes favorable results with cobra venom 
in acute attacks of migraine. On the other 
hand, the drug has been employed in treat- 
ing certain nervous affections such as Parkin- 
son's disease (21, 22) and the Canadians, 
Barbeau and have re- 
ported striking results with it in several cases 
of epilepsy. 


Laurendeau (23), 


Thiamine hydrochloride or vitamin B, 


has also been associated with profound 
neurological changes and employed thera- 
peutically in the treatment of certain nerv- 
ous diseases. Indeed this vitamin is known 
as the antineuritic vitamin (24, 25, 26). De- 
ficiency in vitamin B, is responsible for cases 
of multiple neuritis and other manifestations 
of beri-beri in both lower animals and human 
beings. Vitamin B, has proved efficacious 
in all kinds of polyneuritides and diseased 
functional affections of specific nerves such 
as the trigeminal and eighth nerves (27, 28 
29, 30). 


In such affections as the last named 
it has been found to relieve deafness (31, 32). 
It has been employed not only for the pre- 
vention and cure of beri-beri but also in 
treatment of alcoholic neuritis and neuralgias 
associated with beri-beri and pellagra. In 
brief, this antineuritic vitamin appears to be 
necessary for the integrity and normal func- 
tioning of nerve tissues (33, 34, 35, 36, 37, 
38). 

In view of the far-reaching and profound 
effects exerted upon nerve tissue and neuro- 
physiological phenomena by two widely dif- 
ferent compounds, cobra neurotoxin and 
thiamine, the writers deemed it worth while 


from the standpoint of general pharmacology 
to study the possibly antagonistic or syner- 
gistic interaction of combinations of the two 
drugs when administered to animals. The 
present investigation deals almost exclusively 
with experiments performed on white mice 
and to a lesser degree on white rats. 


EXPERIMENTAL 


Approximately five hundred mice have been em- 
ployed in this study, which is still in progress. 
Half the mice were used as controls while the effect 
of vitamin B, or thiamine in relation to the toxicity 
of cobra venom was studied on the other half. Some 
of these mice were subjected to active treatment or 
injected with thiamine and others to passive treat- 
ment, 7. e., they were depleted of their normal B; 
content by means of special rations. The standard 
solution of thiamine in ampuls employed in all the 
experiments was diluted with physiological saline 
so that convenient concentrations of from 1 to 20 
International Units could be injected into mice. 
Most of the injections were intraperitoneal. Re- 
sults derived from special tests with subcutaneous 
or intramuscular injections did not differ from those 
obtained with the usual intraperitoneal procedure. 

The results obtained in five different series of ex- 
periments may be summarized as follows: 


1. The first series was made to determine the 
effect on mice of injections of a mixture of thiamine 
and a standardized solution of cobra neurotoxin. 
Doses of from 4 to 10 International Units of thiam- 
ine, injected simultaneously with a minimal lethal 
dose of cobra neurotoxin, while not altering the 
toxicity of the venom, appeared to exert a slightly 
antagonistic or protective action against it. In 
other words, the mortality rate in this set of mice 
was less than it was among the controls. Table I 
illustrates this antagonism strikingly. It will be 
seen that injection of 10 International Units of 
thiamine simultaneously with a lethal dose of cobra 
venom reduced the mortality of these mice as com- 
pared with the controls. 


TABLE I.—EXPERIMENT OF JUNE 23-24 


Group A 
Zach of 10 mice, weighing 14, 18, 22, 18, 20, 22, 19, 
21, 20 and 20 Gm., was intraperitoneally injected 
with lethal dose of cobra venom (H., W. & D.) 
plus 0.5 cc. of saline. 
9 dead in 24 hrs.; mortality, 90% 


— 


Group B 
Zach of 10 mice, weighing 21, 19, 20, 14, 21, 25, 20, 
29, 20 and 19 Gm., was intraperitoneally injected 
with lethal dose of cobra venom plus 10 I. U. of 
thiamine in 0.5 cc. of saline. 


6 dead in 24 hrs.; mortality, 60% 


— 


2. In the second series of experiments, standard 


albino mice maintained on Purina Chow were daily 
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injected with doses of from 2 to 4, or even 8, Inter- 
national Units of thiamine for two or three suc- 
cessive days, and on the next day the animals were 
injected with a standardized solution of cobra 
In such cases the effect usually ex- 
hibited was a definite antagonism between thiamine 


neurotoxin 


and cobra venom; in other words, the toxicity of the 
venom was markedly diminished by previous satura- 
tion of the animals with vitamin B,;. This is shown 
by Table II, where it will be seen that the mortality 
effected by cobra neurotoxin was reduced one half 


TABLE II.—ExXPERIMENT OF APRIL 15-17 


Group A 
Each of 40 mice, intraperitoneally injected for three 
successive days with 5 I. U. of vitamin B;, on 
afternoon of third day was injected with lethal 
dose of cobra venom (H., W. & D.). 


14 dead in 24 hrs.; mortality, 35% 


Group B 
Each of 40 mice, intraperitoneally injected for three 
successive days with physiological saline, on after- 
noon of third day was injected with lethal dose of 
cobra venom (H., W. & D.) 


28 dead in 24 hrs.; mortality, 70% 


3. The third group of experiments was made to 
determine the influence of still larger doses of thiam- 
ine on subsequent injections of cobra neurotoxin. 
In these animals two or three successive daily in- 
jections of 10 International Units of thiamine were 
followed the next day by an injection of a standard 
solution of cobra neurotoxin and the results of such 
excessive dosage with vitamin B,; were found to be 
the converse of those obtained with small doses. The 
mice exhibited a definite toxicity and their mortality 
was greater than that of the controls. These find 
ings are set forth in Table III, which elucidates this 
synergistic action with potentiation of toxicity 


TABLE III.—-EXPERIMENT OF JUNE 18-20 


Group A 
Each of 12 mice, daily injected intraperitoneally 
with | cc. of physiological saline, on third day was 
given minimum lethal dose of cobra venom 


8 dead in 24 hrs.; mortality, 66% 


Group B 
Each of 12 mice, daily injected intraperitoneally 
with 8 I. U. of vitamin B;, on third day was given 
minimum lethal dose of cobra venom 


10 dead in 24 hrs.; mortality, 83% 


4. In the fourth series a study was made not of 
the active treatment of mice with thiamine but of the 
effect of the depletion of the diet of such animals 
of its normal B,; content Two sets of mice were 
used, one as a control being fed on Purina Chow 
and the other on a diet consisting of unleavened 


bread and water (matzoth without salt, which is 


definitely deficient in vitamin B,). In ten days some 
of the mice showed the effect of the latter diet, de- 
veloped avitaminosis and died. When the two sets 
of mice were compared with regard to their re- 
sistance to cobra venom, it was found that the mor- 
tality of the group fed with matzoth was much 
greater than that of the controls, a finding which 
was confirmed by use of sublethal doses of a stand- 
ardized solution of cobra venom. This is illustrated 
by Table IV 


TABLE IV.—EXPERIMENT OF APRIL 18-28 


Group A 
Each of 20 control mice (fed on Purina Chow) was 
injected with a a sublethal dose of cobra venom, 
10% less than minimum lethal dose 


Mortality, 25% 
Group B 
Each of 20 mice (fed for 10 days on matzoth and 
water, a diet partly deficient in vitamin B;) was 
injected with sublethal dose of cobra venom, 10% 
less than minimum lethal dose 


Mortality, 45% 


5. Finally, a series of tests was made on mice 
placed on a rigid thiamine-free diet. The formula 
used in preparing this ration was that of Evans and 
Lepkovsky (39) and consisted of casein, sucrose, 
autoclaved yeast and the McCollum—Simmonds salt 
mixture. Mice on this diet developed avitaminosis 
in ten days, their mortality for lack of B, being very 
great. When tested for their resistance to cobra 
venom, such animals revealed a higher mortality 
than the controls. Table V illustrates such an ex- 
periment 


TABLE V.—EXPERIMENT OF APRIL 28-May 8 


Group A 
Of 20 mice put on diet deficient in vitamin B,, 10 
with typical deficiency symptoms died after 9 
days. Surviving 10 mice were injected with 
sublethal dose of cobra venom 
7 dead in 24 hrs.; mortality, 70% 


Group B 
Each of 20 control mice was injected with sublethal 
dose of some of the same solution of cobra venom 
(H., W. & D.) 
6 dead in 24 hrs.; mortality, 30% 


Comment.—In animals to which the two drugs 
were given simultaneously there thus appeared to be 
a definite antagonism between thiamine and cobra 
neurotoxin. This was especially true when two 
or three successive doses of thiamine were admin- 
istered to mice prior to their injection with cobra 
neurotoxin. Indirectly this antagonism was demon- 
strated by deficiency experiments in which it was 
shown that animals kept on a diet lacking thiamine 
are less resistant to cobra venom than normal con- 
trols on a diet containing it. It may be remarked in 
passing that the authors have repeatedly observed 
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in connection with their assay of therapeutic solu- 
tions of cobra venom that mice obtained from 
dealers who are careless about their animals’ feed 
showed a greater percentage of mortality than those 
supplied by reliable houses. Therefore for the assay 
of therapeutic solutions of cobra venom it is the 
writers’ custom to employ mice which have been 
kept in the laboratory for some time and maintained 
on a rich standard diet such as is provided by Purina 
Chow. 

Studies on Rats.—The greater or less resistance of 
mice to cobra venom in proportion to their vitamin 
B, intake suggested the possibility of thiamine de- 
ficiency playing a role in connection with the anal- 
gesic potency of cobra neurotoxin. Special tests 
were therefore made to obtain some light on ths 
question. Four large healthy rats were maintained 
on a diet full of vitamins and the pain threshold 
was determined by a method described elsewhere 
by Macht and Macht (40). Three of the rats were 
injected with various doses of cobra venom and one 
with moccasin venom. Table VI shows that 
moccasin venom (very poor in neurotoxin) had 
little or no analgesic effect. Cobra venom in- 
jections were definitely analgesic, as pain thresh- 
olds determined on May 3 plainly indicated. 
All four rats were then placed on the rigid thiamine- 
free diet described above and their weight, as well 
as pain threshold, before and after injections of the 
two venoms was determined from time to time. The 
findings obtained are exhibited in Table VI. Fully 
a month was required to produce avitaminosis in 
these rats or definite loss in weight and other signs 
of vitamin B, deficiency. After six weeks, however, 
a marked change was noted. By that time all the 
animals had lost weight and the pain threshold, 
particularly in those which had beep injected with 
cobra venom, was lowered, 1. e., less energy in volts 
than had been employed at the beginning was re- 
quired to elicit a sensation of pain from these rats. 
Even more interesting was the discovery that the 


analgesic property of cobra venom had not been re- 
duced; on the contrary, there was some indication 
at the end of the experiment that it was greater than 
it had been at first. 


DISCUSSION 


The authors have found that both cobra neuro- 
toxin and thiamine profoundly affect the central 
nervous system. They therefore made tests to deter- 
mine whether combinations of these drugs exerted a 
synergistic or antagonistic pharmacological action. 
It was found that suitable doses of vitamin B, given 
to mice for two or three days prior to their injection 
with cobra neurotoxin rendered them more resistant 
to the venom as their lowered mortality indicated. 
Much larger doses of thiamine, however, produced a 
hypervitaminotic condition which, though not ap- 
parent under ordinary conditions, was much en- 
hanced and thus brought to light by administration 
of cobra venom. The animals succumbed to the 
drug in greater numbers. Other experiments with 
mice deprived of thiamine confirmed these findings; 
that is, they also proved to be less resistant to cobra 
venom. This interesting relation between thiamine 
and cobra neurotoxin indicates no lessening of the 
latter’s analgesia. 

The present investigation is of interest as it 
stresses the necessity of maintaining stock animals 
on a proper diet if they are to serve as suitable ma- 
terial for pharmacological assay. These findings 
oppose the popular notion that thiamine exerts no 
toxicity in large doses and show that excessive 
amounts of this vitamin may so affect the constitu- 
tion of mice as to render them more susceptible to a 
poison like cobra venom. Lastly, the therapeutic 
implications of the findings obtained in this study 
are too obvious to require further comment. 


SUMMARY 


1. Administration of suitable amounts 
of vitamin B,; to mice makes them more re- 


TABLE VI.—-EXPERIMENTS ON PAIN THRESHOLD OF Rats 





Date 1 hreshold Pain Threshold in Volts after Weight, 
1941 Rat No Volts Venom Injected 45 Min l'/: Hrs 2 Hrs Gm. 
May 3 ] 368 Moccasin, 1 Gn: 325 300 325 280 
2 368 Cobra, 1 m. u.* 770 630 715 230 
3 325 Cobra, 1.5 m. u. 400 630 715 240 
} 350 Cobra, 2 m. u. 445 890 953 225 
May 14 All rats put on diet deficient in vitamin B, 
May 26 l 368 Moccasin 1 Gm. 350 368 280 
2 368 Cobra, 1 m. u. 575 575 226 
3 325 Cobra, 1.5 m. u. 575 715 236 
} 350 Cobra, 2 m. u. 400 953 220 
June 9 l 368 Moccasin, 1 Gm. 400 368 260 
2 368 Cobra, 1 m. u. 665 575 210 
3 265 Cobra, 1.5 m. u. 776 715 200 
} 350 Cobra, 2 m. u. 715 715 210 
June 20 l 218 Cobra, 1 m. u. 300 368 — 200 
2 280 Cobra, 1 m. u. 350 715 715 160 
3 180 Cobra, 1.5 m. u. 300 715 715 170 
4 180 Cobra, 2 m. u. 300 715 890 200 





@ Mouse unit, the quantity required to kill a white mouse weighing 22 Gm. within 18 hrs. of intraperitoneal injection of the 


drug 
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sistant to cobra neurotoxin while excessive 
doses of thiamine are toxic in this respect. 
2. Mice maintained on die’ 3 deficient in 
vitamin B, are less resistant to cobra venom. 
3. Such a deficiency of thiamine in rats 
does not affect the analgesic potency of cobra 
neurotoxin. 
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Ultraviolet Absorption of Surface Anesthetics* 
By John C. Birdt 


While investigating surface anesthetic 
compounds of the class distinguished by their 
specific effect upon the sensory nerve end- 
ings, and characterized generally by the 
p-aminobenzoic acid configuration, the 
author at times observed a bright bluish 
fluorescence in alcoholic solution. This 
effect was shown particularly well by 
Larocaine (p-aminobenzoyl-2,2-dimethyl-3- 
diethylamino propanol) which, on closer 
observation using Corning glass filters 
(Corex Red Purple A 986 and Blue Fluores- 
cing 014), was found, even in very low concen- 
tration, to arrest completely the passage of 
ultraviolet rays in the band 250 to 300 mu. 

Several of these compounds were then 
examined, using a quartz spectrophotom 
eter with tungsten arc light source, a 1- 
em. quartz cell, and 95°% alcohol as solvent. 
Transmission factors at different wave 
lengths were measured and plotted as curves. 

Marchlewski and Mayer (1), in studying 
the absorption spectra of di-substituted 
benzene derivatives, showed that the para 
compounds absorbed light to a much greater 
extent than either the ortho or meta deriva- 
tives. Characteristic curves were obtained, 
inter alia, for methyl-, nitro-, hydroxy- 
Marchlewski's ab- 
sorption curves for the latter being shown 
It will be noted that the maxi- 
mum absorption of the para compound is 
at about 2800 A., 
being located toward the longer waves. 


and aminobenzoic acids 
in Fig 1. 


the other lesser peaks 


EXPERIMENTAL 


Samples of the following derivatives of p-amino 
benzoic acid were secured and purified when neces 
sary by crystallization: ethyl- (Benzocaine), propyl-, 
isobutyl-, dibutylaminopropyl- (Butyn), diethyl- 
aminoethyl Procaine), and dimethyl-3-diethyl- 
aminopropy!l Larocaine The bases were ob- 
tained as required by precipitation of the hydro 
chloride or sulfate solutions with alkali, extraction 


with ether, drying and evaporation in the usual way 


*From Hoffmann-La Roche Inc., Nutley, N. J 

Presented to the Scientific Section of the 
A. Pu. A., Detroit meeting, 1941 

+t Vick Chemical Company, New York, N. Y 
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Fig. 1.—Absorption Spectra. 
o, m, p-Aminobenzoic acids in water (March- 
lewski). 


Butyn base was a viscous oil which did not solidify. 
Procaine and Larocaine gave oily products which 
slowly crystallized on standing. 

The purified and dried substances were dissolved 
in 95% alcohol (1% concentration) and the solu- 
tions diluted again as required, usually to 0.01%. 

Figure 2 shows the first group of curves for the 
ethyl-, propyl- and _ isobutyl-p-aminobenzoates. 
The curves vary only slightly and show complete 
absorption of light between about 250 and 320 mu. 
The steeper portion of the curves indicates a fairly 
sharp cut-off at the higher limit with gradually in- 
creasing passage of light until 100% is passed over 
400 my. The sharpest cut-off would seem to be 
that of the ethyl compound, although there is little 
to choose between them below 320 mu. There are 
also secondary and smaller transmission ‘“‘bands’’ 
having maxima at 242 my, at which about 10% of 
the light is passed. The position and characteristics 
of these bands appear the same in each case. 
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Fig. 2.—Transmission Spectra. 
p-Aminobenzoates 0.01% in ethanol. d = 1 cm. 


Examination of more complicated structures 
(Procaine, Butyn and Larocaine) showed almost 
identical phenomena, a fairly steep cut-off at 320 
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my and complete absorption of light down to 260 
my (Fig. 3). The characters of the smaller transmis- 
sion bands were, however, slightly different, Butyn 
passing the most (about 25%), Larocaine the least 
light (about 10%) at about 245 my. The general 
contours of the curves and limits of absorption (or 
transmission) of all six substances are, however, 
very similar. 
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Fig. 3.—Transmission Spectra 
Procaine base — Butyn base ----- Larocaine 
Oo 


base 0.01% in ethanol. d = lcm. 


Certain salicylates have been found useful as 
light filters in the ranges mentioned, so the transmis- 
sion curve of pure salicylic acid was determined 
(Fig. 4). The filtering effect is quite sharp in the 
range about 290 to 320 my, which includes the so- 
called erythema or blistering rays mainly responsible 
for the painful effects of sunburn. The ‘‘secondary”’ 
transmission band has a maximum at 260 muy at 
which 50% of light of this wave length passes. It 
was therefore thought of interest to prepare and 
examine the salicylic acid salts of some of these 
anesthetic bases 
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Fig. 4.—Transmission Spectrum. 
Salicylic acid. 0.01% in ethanol. d= 1 cm 


Salts of the lower molecular weight compounds 
(ethyl, isobutyl, etc.) were simply prepared by 
mixing strongly cooled aqueous solutions of the 
hydrochlorides of the bases and sodium salicylate 
in equivalent proportions 

Compounds of Larocaine, Butyn and Procaine 
were made by dissolving stoichiometric proportions 


of the reactants separately in cold, dry ether and 
adding the two solutions, whereupon the salicylates 
were precipitated. 

Larocaine Salicylate.— Dissolve 139 Gm. of Laro- 
caine base and 69 Gm. of pure salicylic acid sepa- 
rately in about 100-cc. portions of cold, dry ether 
(sodium), and add the two solutions. A milky 
white liquid is immediately formed, the precipitate 
rapidly becoming granular and finally forming a 
coarse coagulum. Stand in the refrigerator for 
several hours. Filter, wash with a little ether and 
dry, avoiding unnecessary exposure to light; yield, 
200 Gm. The reactants and solvents should be dry, 
or the salicylates assume a somewhat sticky amor- 
phous character, later becoming crystalline on stand- 
ing in the cold 

Larocaine salicylate forms a white crystalline 
powder soluble in the cold in chloroform and acetone, 
slightly soluble in ether; soluble hot in alcohol and 
toluene; insoluble in carbon tetrachloride, benzene 
and petroleum ether. It dissolves in hot water and 
crystallizes readily on cooling in thick prisms, 
m. p. 135° C. Solubility in cold water is about 2%. 
The solid and its solutions are photosensitive, turn- 
ing yellow to brown on exposure to light. Alkalies 
readily decompose it, reforming the base 

Procaine Salicylate—The same procedure may be 
used, taking equimolecular quantities of Procaine 
base and salicylic acid. In this case an oily product 
is formed which, however, crystallizes slowly upon 
standing; m. p. 838° C 

A second method, used for these latter compounds 
and probably more adaptable to larger scale manu- 
facture, is to fuse the two ingredients together on the 
water bath. The mass melts readily, then suddenly 
hardens as the salt is formed. This may then be 
powdered, washed with ether to remove any excess 
of either unreacted constituent and, if desired, re- 
crystallized from water. 

For purposes of spectrophotometric examination 
of these salicylates the same conditions and tech- 
nique were employed. The transmission curves of 
Benzocaine, Butyn and Larocaine salicylates (Fig. 
5) are almost identical with those of the respective 
bases, with perhaps a slight sharpening of the filter 
effect denoted by a small shift of the subsidiary 
bands to the right. All substances show good filter- 
ing effect in the band 290 to 310 mu 
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Fig. 5.—Transmission Spectra 
0.01% in ethanol. d = 1 cm 
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By way of further investigation the acetylsalicylic 
and salicylsalicylic salts of Larocaine base were 
made and examined. The former, made by both 
the above-described methods, was a glass-like mass 
which did not crystallize in the refrigerator. The 
latter was a crystalline solid, m. p. 131.9° C., 
soluble in boiling water and alcohol, slightly soluble 
in ether. Transmission curves of these together 
with Larocaine salicylate are shown in Fig. 6. 
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From the foregoing it may be inferred 
that any of the local anesthetics derived 
from p-aminobenzoic acid might offer possi- 
bilities as sunscreens or filters for the wave 
band generally recognized as being the main 
cause of the severe erythema and pain 
resulting from sunburn. Spectrophotomet 
ric evidence is not necessarily a guarantee 
of efficacy under practical conditions so 
that the results observed may be taken 
only as indications of such potentialities. 
However, in these investigations actual 
trials were made of two compounds, both 
of which proved highly satisfactory. On the 
assumption that the thickness of the layer 
of any medicament or preparation applied 
to the skin by an individual may vary 
within extremely wide limits, it was con 
sidered advisable to use a much greater 
concentration of “‘filter” substance than 
appeared necessary by the spectrophotom- 
eter findings. 

Prior to actual tests as a sunscreen, some 
preliminary pharmacological data were ob 
tained with a view to discovering any irritant 
or other undesirable effects. One per cent 
aqueous solutions of Larocaine salicylate 
were applied to shaved areas of a rabbit's 


back without subsequent signs of irritation. 
After five days’ remission the solution was 
again applied every fifteen minutes for three 
and one-half hours without obvious effect. 
Repeated applications to the arms, neck, 
face and hands of sundry individuals were 
made, allowed to dry and remain for several 
hours with similar negative results. In 
the outdoor tests a lotion and an aquaphilic 
type cream containing 1% of Larocaine 
salicylate were prepared and distributed to 
about 200 individuals, fully 90% of whom 
reported favorable results. 

It would therefore seem from these ob- 
servations that certain anesthetic ointments 
advertised to the public as remedies for 
sunburn pain may actually be efficient filters 
of the erythema-producing rays if the 
medicament used belongs to the class dis- 
cussed. In these experiments only 1% of 
Larocaine salicylate was used, corresponding 
to about 0.75% of the standard available 
substance (hydrochloride) or to about 0.67% 
of base. Thus, in this low concentration 
it would seem unlikely that any great 
degree of surface anesthesia would be at- 
tained in cases of inadvertent burn. How- 
ever, with increase of active substance the 
combination of protection from, and allevia- 
tion of, potential pain in extreme cases 
appears very desirable. This problem may 
be somewhat more complicated than it would 
first appear in view of the work of Regnier, 
et al., (2) who showed that the anesthetic 
effect of many compounds of this series 
varied very considerably according to the 
nature of the combined acid. In the case 
of cocaine, for example, the salicylate 
showed four times the anesthetic activity 
of the hydrochloride when applied to the 
corneas of rabbits. 

Use of the salicylate in preference to the 
base provides a sufficiently water-soluble 
compound to enable the use of aqueous 
media in formulating a “‘sunburn’’ prepa- 
ration. The quantity required for nor- 
mally adequate protection, at least in the 
case of Larocaine salicylate, is quite low 
many commercially available substances 
used for similar purposes employing 5%, 
10%, or even more of active material—so 
that the possibility of skin irritation from 
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the salicylic radical may scarcely be con- 
sidered a serious objection. 


SUMMARY 


Alcoholic solutions of local anesthetic 
bases derived from p-aminobenzoic acid 
show strong absorption of ultraviolet light 
in the wave-length band 2700 to 3200 A. 

The somewhat water-soluple salicylates 
show similar phenomena with slightly im- 
proved ‘“‘filter’’ characteristics. Acetyl- 
salicylic and salicylsalicylic salts showed 
no obvious advantages over the salicylates. 

One per cent aqueous preparations of 
Larocaine salicylate gave good results in 
actual trials as ‘“‘sunscreens’’ and it is con- 


cluded that most surface anesthetics of 
this type offer interesting possibilities in the 
formulation of such preparations. 
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Quinine Sulfamate* 


By Kenneth H. Stahlt 


Sulfamic acid is gaining prominence in 
the fields of technical, industrial, medical 
and pharmaceutical chemistry (1). Its salts 
possess some advantages over the corre- 
sponding salts of the mineral acids. 

The structure and properties of sulfamic 
acid are given by Butler, Smith and Audrieth 
(2) and Cupery (3). Empirically, it is 
HNH,SO;, and is made commercially by the 
reaction of urea and fuming sulfuric acid. 
Its graphic formula is 


H—QO a 
» 
H—N v 
iH 


Dry sulfamic acid is a stable, non- 
hygroscopic, crystalline product. It is mod- 
erately soluble in water and formamide, 
slightly soluble in ethanol, acetone and 
ether. It is insoluble in hydrocarbons, 
chlorinated hydrocarbons, carbon disulfide 
and sulfur dioxide. 


* Presented to the Scientific Section of the 
A. Pu. A., Detroit meeting, 1941 

t Abstract from a thesis presented to the Grad- 
uate College of the State University of Iowa in 
partial fulfillment of the requirements for the de 
gree of Master of Science 

t Professor, College of Pharmacy, State Uni 
versity of lowa, lowa City, lowa 


and R. A. Kuevert 


The solubility of sulfamic acid in water 
is decreased by the presence of sulfuric acid 
or sodium sulfate. It is practically in- 
soluble in 70°, to 100°; sulfuric acid. 

When dissolved in water, sulfamic acid 
is highly ionized. The solutions are strongly 
acidic, and show high conductivity. 

It is practically stable in water solutions 
at ordinary temperature. At elevated tem- 
peratures it is slowly hydrolyzed to am 
monium acid sulfate. 

Salts of sulfamic acid are stable in neutral 
or alkaline solutions, which may be evapo- 
rated on the steam bath without hydrolysis 
of the amide group. All of the known salts 
of sulfamic acid, with the exception of a basic 
mercury salt, are soluble in water. 

With the properties of sulfamic acid in 
mind, two quinine sulfamates were prepared. 
These are quinine sulfamate and quinine 
bisulfamate. A study was made of the 
physical pfoperties, solubilities in various 
solvents, molecular formula and crystalline 
structure. Some interesting properties were 
revealed, particularly with regard to solu 
bilities in water and alcohol. 


EXPERIMENTAI 


Quinine ulfamate was prepared from equi 
molecular quantities of quinine and sulfamic acid 
378 Gm, of quinine was dissolved in 500 ec. of aleo 
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hol, and 97 Gm. of sulfamic acid was dissolved in 
750 cc. of water. The solutions were mixed, and 
evaporated to dryness on the steam bath. The 
crude salt thus obtained was crystallized from hot 
alcohol. The yield was practically theoretical. 
Quinine bisulfamate was prepared from one mole 
of quinine and two moles of sulfamic acid. In 
using the procedure given above, the difficulty was 
encountered that decomposition of the sulfamic acid 
group took place on the steam bath at 80° C. To 
evaporated at 
The salt was 
378 Gm. of 
quinine was dissolved in 500 cc. of alcohol, and 
194 Gm 
of water 
to dryness at 40° C. 
preventing decomposition of the amide group 


overcome this, the solution was 


10° C 
prepared in 


under reduced pressure 


the following manner: 


of sulfamic acid was dissolved in 1500 cc. 
The solutions were mixed and evaporated 

under reduced pressure, thus 

The 

crude salt was crystallized from hot alcohol. The 

yield was practically theoretical 

Properties 


crystalline, 


Physical Quinine sulfamate is a 
with an ex 


173° C. with 


odorless product 


It melts at 171 


white, 
tremely bitter flavor 
decomposition 

The physical properties of quinine bisulfamate are 
similar to those of the sulfamate. It is a white, 
crystalline, odorless product, with a bitter flavor 
It melts at 173-175° C 

Solubility Tests 


sulfamate and bisulfamate in water, various organic 


with decomposition 
rhe solubility of both quinine 
and several fixed oils determined, 


solvents was 


using the standard methods. The organic solvents 
used were ether, benzene, chloroform and alcohol 
The fixed oils used were olive oil and cottonseed 
oil he solubility in oleic acid was also deter 
mined 

One gram of quinine sulfamate was found to be 
soluble in 10.8 ce 


70.8 ce 


of water, 17.4 cc. of alcohol and 


of chloroform at 25° C It was insoluble 
in benzene and ether at 25° C. It was found to be 
insoluble in olive oil, cottonseed oil @::d oleic acid 
at 25° C. and also at 60° C 


portant difference between quinine sulfamate and 


Obviously, one im 


quinine sulfate is the greater solubility of the former 
in water and alcohol 

rhe solubilities of quinine bisulfamate were deter 
mined in the same manner. One gram of quinine 
bisulfamate was found to be soluble in 4.1 cc. of 


water and in 13.6 ce. of alcohol at 25° C It was 


insoluble in benzene, chloroform and ether at 25° C. 
It was found to be insoluble in olive oil, cottonseed 
oil and oleic acid at 25° and 60° C. Again, it was 
found that quinine bisulfamate is more soluble in 


water and alcohol than quinine bisulfate 


Determination of Formula.—In determining the 
formulas of the two salts, several quantitative deter 
minations wert A Kjeldahl determination 
(3) for both salts. An 


official quinine content assay likewise was made 


made 


nitrogen was made on 


This assay consists of dissolving a 0.5-Gm. sample 
in water, and, after making alkaline with ammonia 


r. S. extracting the quinine with chloroform 
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The chloroformic extractions are evaporated on the 
steam bath, the residue is dissolved in ether and 
evaporated to dryness. The residue, consisting of 
anhydrous quinine, is dried to constant weight at 
100° C., and determined gravimetrically. 

Theoretically, the formula of quinine sulfamate 
is CooH»O2.N2-HNH,2SO;. The percentage of nitro- 
gen found in the prepared product checked closely 
with the theoretical amount. The product pre- 
pared contained 5.4% of nitrogen, and the theo- 
retical amount is 5.6%. 

The sample of quinine sulfamate prepared as- 
sayed 65.4% of quinine. This agrees with the 
theoretical amount, which is 65.7% of quinine. 

Theoretically, quinine bisulfamate is CosHO.N)-- 
2HNH,SO;. The prepared sample of quinine bi- 
sulfamate was found to contain 8.5% of nitrogen. 
This agrees with the theoretical value, which is 
8.8% of nitrogen. 

The content of the bisulfamate also 
checked closely with the theoretical value. The 
prepared product contained 51.2% of quinine, as 
compared to a theoretical value of 51.4%. 

Both quinine sulfamate and bisulfamate con- 
tained one molecule of water of crystallization. 
A sample was dried to constant weight over sulfuric 
acid, and the percentage of water was determined. 

The determinations described establish 
the formula for quinine sulfamate as CoH»,O.N,-- 
HNH,SO;-H,0O, and quinine bisulfamate as CyoHo,- 
O.N,-2HNH,SO;-H,0, 

Crystalline Structure. 


quinine 


above 


The crystalline structure 
of both salts was studied. The samples were pre- 
pared by spontaneous crystallization from water 
and alcohol. The crystals were examined micro- 
scopically. 

Crystals of both salts are long, needle-like clusters, 
which sheath-like They are 
sufficiently characteristic for purposes of identi- 
fication and differentiation. 

The crystalline of both salts from 
water and alcohol are shown in Figs. 1, 2, 3 and 4. 


grow in bunches. 


structures 





Fig. 1.—Quinine Sulfamate Crystals from Water 
x 200 
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Fig. 2.—Quinine Sulfamate Crystals from Alcohol 


1M) 





Fig. 3.—Quinine Bisulfamate Crystals from Water 
1M) 
SUMMARY 
Quinine sulfamate and quinine bisul 


famate have been prepared, identified and 
purified. 

The preparation of quinine sulfamate is 
relatively simple. The preparation of qui 
nine bisulfamate is somewhat more difficult. 





Fig. 4 


Quinine Bisulfamate Crystals from Alcohol 
x DOO 

Its solution must be carefully evaporated 

under reduced pressure to prevent decompo 

sition. 

Both salts are white, crystalline, odorless 
products, with an intensely bitter flavor. 

Both salts are more soluble in water and 
alcohol than the corresponding quinine salts 
of sulfuric acid. 

The formula of quinine sulfamate has 
been established as CopHaOQ2Ne-HNH2SO;- 
H.O; of quinine bisulfamate as CopH2,OQ.Ne: 
2H NH,SO;- H20. 

The scope of this investigation did not 
include a study of the therapeutic properties 
of these two salts. Before they are em 
ployed as medicine, a complete pharmaco 
logic investigation obviously is necessary. 
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The Vapor Pressure of Some Hydrates of 
Sulfathiazole Sodium* 


By José Crusellas (Ventura) 


The sodium salt of sulfathiazole has been 
made available on the market in three modi- 
fications: namely, the anhydrous salt, the 
monohydrated salt and the sesquihydrated 
salt. The latter compound has been de- 
scribed by Christiansen (1), but published 
information concerning the other forms of 
sulfathiazole sodium is lacking. The ex- 
periments reported here were undertaken in 
order to determine which of the available 
forms of sulfathiazole sodium might be the 
most stable under ordinary conditions of 
temperature and humidity. Measurements 
of the water vapor pressure of the com 
mercially available hydrates of sulfathiazole 
sodium were made at various temperatures 
and the data were correlated with deter 
minations of moisture content. In addition, 
a crystalline hexahydrate of sulfathiazole 
sodium, isolated from an aqueous solution 
of the salt which was allowed to evaporate 
at room temperature, was identified and 
studied. Curves representing the variation 
of vapor pressure with change in tempera 
ture for the various hydrates and correspond- 
ing plots of the logarithm of pressure against 
the reciprocal of the absolute temperature 
were prepared and examined in relation to 
the stability of these salts. 


EXPERIMENTAL 


[he vapor pressures of the hydrates of sulfa 
thiazole sodium were determined in closed glass 
systems of approximately 15-cc. capacity rhe 
respective hydrated salts, in amounts of from 1.0 
to 2.0 Gm., were placed in appropriate glass bulbs, 
to each of which was attached a tube for evacuation 
and a short closed-end manometer filled with mer 
cury. The air was then exhausted from each system 
by means of a mercury vapor pump, backed by a 
mechanical exhaust pump, until a minimum pressure 
that remained constant for 3 to 5 min. was es 
tablished. Slight decomposition of the respective 
hydrates during the period of evacuation furnished 
sufficient water vapor to flush out residual air. The 


* A report of work done in the Chemical Labora- 
tory of the American Medical Association, Chicago, 
Ill 


evacuated system was then sealed; the seal was 
allowed to cool; a millimeter scale was fastened to 
the manometer and the system was placed in a 
thermostatically controlled water bath which could 
be regulated to within 0.1° C. over the range of 
temperature employed. 

Measurements of the vapor pressure were made at 
various temperatures from about 25° C. upward. 
The establishment of pressure equilibrium at each 
temperature was evidenced by the constancy and 
reproducibility of a given pressure reading. Since 
the pressure within the respective systems was 
found to respond readily to increase or decrease in 
temperature, it was possible to obtain equilibrium 
data by approaching equilibrium from both direc- 
tions. 

Moisture determinations were made by drying the 
respective hydrates in weighing bottles in vacuum 
over phosphorus pentoxide, and at 110° C. in an 
oven. 

Measurement of the apparent transition tempera- 
ture of the sesquihydrated to monohydrated salt 
was accomplished by means of a tensiometer of the 
Bremer—Frowein type using mercury as the mano- 
metric liquid. 

The behavior of the various hydrates and of the 
anhydrous salt was studied under conditions which 
provided a temperature of 25° C. and a humidity 
which averaged 50%. Weighed portions of anhy- 
drous, monohydrated, sesquihydrated and hexa- 
hydrated sulfathiazole sodium, contained in suitable 
tared weighing bottles, were exposed to those condi- 
tions. The bottles were weighed after 48 hrs. and 
after 10 days, the contents having been agitated by 
rotation of the containers from time to time during 
the period of exposure. Finally, the total moisture 
content was determined by drying at 110° C. 


RESULTS 

rhe results of vapor pressure measurements on 
commercially available monohydrated and sesqui- 
hydrated sulfathiazole sodium, and on the hexa- 
hydrated sulfathiazole sodium prepared in this 
laboratory, are shown graphically by the curved 
lines in Fig. 1 

The curve AB shows the reversible pressure 
changes with change in temperature obtained with 
commercially available sulfathiazole sodium mono- 
hydrate. When heated above 59° C., the com- 
mercially available monohydrate exhibited reversible 
aqueous tensions which lie on curve A’B’CD. 

Curve EC shows the reversible pressure changes 
with change in temperature obtained with com- 
mercially available sulfathiazole sodium sesqui- 
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hydrate. It may be noted that this curve intersects 
curve A’B’CD at about 65° C. This point repre 
sents a transition from the sesquihydrated form to 
the monohydrated form. Data obtained with the 
sesquihydrated salt above 65° C. coincided with the 
upper portion of curve A’B’CD. 

Curve FD illustrates the reversible change of 
pressure with change in temperature of the hexa- 
hydrated sulfathiazole sodium isolated in this 
laboratory. This curve intersects the curve repre- 
senting the vapor pressure of the monohydrated 
form at about 75° C., indicating a transition from 
the hexahydrated form to the monohydrated form 
at that temperature. 





6p? © 


T 











Fig. 1.—Vapor Pressure Curves for Sulfathiazole 
Sodium. Monohydrate (AB and A’B’CD), Sesqui- 
hydrate (EC), Hexahydrate (FD). 


In Fig. 1 are also shown plots of the logarithms 
of the pressures in millimeters versus the reciprocals 
of the absolute temperatures. Within experimental 
error, the data presented by means of the vapor 
pressure curves yield straight lines representing the 
reversible monohydrate (line 1), the sesquihydrate 
(line 2) and the hexahydrate (line 3). The data of 
curve AB do not yield a straight line 

The phase changes indicated by the intersection 
of the curves plotted were confirmed by other ob- 
servations. The hexahydrate melts incongruently 
under its own aqueous tension at about 75° C., 
while, by differential manometric measurement, the 
equilibrium pressure between. the monohydrated 
salt and the sesquihydrated salt may be observed at 
about 65° C. 

The moisture contents of the materials used, and 
the variation of moisture contents with time, 
under conditions which provided a temperature 
of 25° C., and an average humidity of 50%, are 
given in Table I. 








Removal 50% Relative 
from the Humidity 
Original After After 
Theoretical Container 48 Hrs 10 Days 
Anhydrous 0.00 0.07 0.26 0.31 
Monohydrate 6.10 5.10 5.23 7.60 


Sesquihydrate 8.89 8.93 9.00 9.02 
Hexahydrate 28.02 28.14 9.21 9.13 





A number of specimens of the monoliydrated salt 
yielded moisture contents closely approximating 
5.1% as compared with the theoretical value of 
6.1%. Such specimens changed slightly in 48 hrs. 
under the given conditions but the moisture content 
reached 7.6% in 10 days. Specimens of the sesqui- 
hydrated salt changed only slightly during the 
period of exposure, while specimens of the hexa- 
hydrated salt lost moisture rapidly during the 48-hr. 
period, approaching the sesquihydrate in composi 
tion. In marked contrast to the monohydrated and 
hexahydrated forms, the anhydrous material under 
went practically negligible increase in moisture con 
tent during exposure to the same conditions 

With the exception of the somewhat low moisture 
content of the monohydrated sulfathiazole sodium, 
analyses of the various salts employed confirmed 
their composition. 


SUMMARY 

Commercially available sulfathiazole so- 
dium monohydrate exhibits a low water vapor 
pressure over a range of temperature from 
25° to 59° C. However, at about 59° C., 
the vapor pressure of the monohydrate 
undergoes a marked change. The break in 
the vapor pressure curve is assumed to repre 
sent an irreversible phase change. This 
behavior is suggestive of two structural 
modifications for the monohydrated salt of 
sulfathiazole sodium, since the salt absorbs 
water reversibly after having been heated 
above 59° C. 

The vapor pressure of commercially avail- 
able sulfathiazole sodium sesquihydrate is 
approximately 15 mm. at 25° C., and the 
compound exhibits transformation to the 
monohydrated form at about 65° C. The 
hexahydrate of sulfathiazole sodium has a 
vapor pressure of about 24 mm. at 25° C., 
and undergoes a transformation to the 
monohydrated form at about 75” C., 
evidenced by melting and recrystallization. 

The commercially available monohydrate 
and the hexahydrate of sulfathiazole sodium 
appear to change to the sesquihydrate under 
conditions of 50% humidity at 25° C. The 
sesquihydrate of sulfathiazole sodium may 
therefore be considered to be the most stable 
hydrate of sulfathiazole sodium under aver- 
age conditions. However, anhydrous sulfa- 
thiazole sodium resists absorption of mois 
ture under these conditions. 
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Book Reviews 


Advances in Colloid Science, Vol. I, by E_mer O. 
KRAEMER, Ph.D. Biochemical Research Founda- 
tion of the Franklin Institute, Newark, Del. 
Interscience Publishers, Inc., New York, N. Y., 
1942. 434 + xii pp., 161 illus. Price, $6.00. 
The purpose of this volume is to provide a medium 

in which recent significant discoveries in colloid 
science may be presented in a more comprehensive 
manner than is possible in regular technical periodi- 
cals. In this first volume the following subjects 
are extensively discussed from the standpoint of 
modern advances: 


1. ‘‘Measurement of the Surface Areas of Finely 
Divided or Porous Materials by Low Temperature 
Adsorption Isotherms,’”’ by P. H. Emmett. 

2. ‘The Permeability Method for Determining 
Specific Surface of Fibers and Powders,’’ by R. R. 
Sullivan and K. L. Hertel. 

3. “‘A New Method of Adsorption Analysis and 
Some of Its Applications,’’ by Arne Tiselius. 


4. “Solubilization and Other Factors in Deter- 
gent Action,” by James W. McBain 

5. “Recent Developments in Starch Chemistry,” 
by Kurt H. Meyer. 

6. ‘Frictional and Thermodynamic Properties 
of Large Molecules,’’ by R. E. Powell and Henry 
Eyring 

7. “The Constitution of Inorganic Gels,’’ by 


Harry B. Weiser and W. O. Milligan. 

8. ‘‘The Creaming of Rubber Latex,’’ by G. E. 
Van Gils and G. M. Kraay. 

9. “Streaming Birefringence and Its Relation 
to Particle Size and Shape,”’ by John T. Edsall 
10. “Synthetic-Resin Ion Exchangers,”’ by Robert 
J. Myers 

ll. “The Study of Colloids with the Electron 
Microscope,"’ by Thomas F. Anderson. 

12. ‘Anomalies in Surface Tension of Solutions,” 
by Ernst A. Hauser 


Each chapter is carefully outlined and accom- 
panied with many tables of data and illustrations of 
apparatus. The style of all of the writers is lucid 
and the book appears to be quite free from typo- 
graphical errors 

The section on starch and its recent chemistry is 
especially recommended to the readers of Tus 
JOURNAL because of its numerous applications in the 
field of botanical drugs. The chapter on detergent 
problems contains valuable information to the 
pharmacist on bases for ointments and sprays. Of 
special interest to the medicinal chemist is Dr 
Weiser’s work on hydrous oxides, particularly that 
of aluminum which is now official. 

The volume should prove interesting and thought- 
provoking to the investigator in the pharmaceutical 
sciences and the practical pharmacist.—Joun C 
KRANTZ, JR 


Standardized Plant Names, prepared for the Ameri- 
can Joint Committee on Horticultural Nomen- 
clature by the Editorial Committee, HARLAN P. 
KeLsey and WiiiiaM A. Dayton. Second edi- 
tion. J. Horace McFarland Co., Harrisburg, Pa. 
1942. 675 + xv pp. Price, $10.50. 


The purposes set forth in the preface of the new 
and greatly enlarged second edition of this well- 
known work are: (1) to bring intelligent order out 
of the chaos in the names of plants and plant prod- 
ucts; (2) to make buying easy by bringing about, 
as far as practicable, the consistent use of a single 
standardized scientific name and a single standard- 
ized common name for every tree, shrub and plant 
in American commerce; (3) to establish a well- 
organized mechanism for the registration and identi- 
fication of horticultural varieties; and (4) the adop- 
tion of standard rules of nomenclature for the guid- 
ance of those naming horticultural varieties. 


The book contains about 90,000 names of plants 
and plant products or more than twice the number 
that appeared in the first edition. The approved 
Latin scientific plant names are listed in alphabetical 
order in bold-face type and the approved English 
name is opposite each. Long-used scientific name 
synonyms follow certain Latin names in italics, 
parenthesized. The variety and class names of im- 
portant groups of plants appear in small capitals, 
the class name preceded by the symbol ¢. 


In addition to general list of plant names, there 
are 62 special plant lists all included in one alpha- 
betical order. Among these are to be noted lists of 
drug plants, poisonous plants, cereals, lumber 
plants, range plants, economic plants, state flowers 
and trees, roses, irises, orchids, chrysanthemums, 
ferns, peonies, etc. 

Several very desirable innovations have been 
made in the new edition. A most commendable one 
has been the close adherence of the revisers to most 
of the rules of the latest International Botanical 
Congresses. This was not done in the first edi- 
tion which followed mainly the American Code. 
Exceptions, however, are made to these rules in 
the dropping of the final 7 in specific epithet and 
varietal names ending in i and in the decapi- 
talization of specific epithet names derived from 
persons. Again, each scientific name is pronounced 
by placing an acute accent close to the main syllable 
stressed. 


The new group term name ‘“‘polybrid” and its 
symbol @ have been introduced by the Editorial 
Committee for hybrids from crosses between two 
particular species, varieties or genera, in order to 
serve as a warning to the genetic inconstancy and 
unreliability of certain group hybrid names from the 


standpoint of the breeder and grower. This should 
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be useful in horticultural practice in helping do 
away with the confusion resulting from giving the 
same name to plants which differ widely in their 
main characteristics although they have appeared 
from identical crosses 


Of special interest to pharmacists and physicians 
is the list of Drug Plant Names which was compiled 
by the Committee on Horticultural Nomenclature 
of the AMERICAN PHARMACEUTICAL ASSOCIATION 
composed of Professors Youngken, Ballard and 
Gathercoal. This list covers 28 pages of the text 
and includes practically all of the names of drug 
plants, vegetable drugs as well as the names of spice 
and dye plants, and their products used for me- 
dicinal and pharmaceutical purposes in the United 
States. The list is divided into two parts. Each 
page of the first part gives the Latin drug name of 
each entry immediately followed by its synonym in 
parentheses, the botanical name and the Standard- 
ized Plant Names common name. In the second 
part, the names of the plants are given in the first 
column, the S. P. N. common name in the second 
column and the drug name, with its chief synonym 
in parentheses, in the third column. 


The compilers of this list of names have appar 
ently spent a considerable time checking the scien 
tific names for their validity according to the latest 
rulings of the International Botanical Congresses, 
which was a very necessary phase of this work 
They are also to be commended upon the apparent 
thoroughness of their research on matters of nomen- 
clature and taxonomy which entered into their 
For instance, 
the drug Coptis or Goldthread has long been stated 
to be yielded by Coptis trifolia, but in this list it is 


decisions upon some of the names 


correctly stated to be yielded by Coptis groenlandica. 
Coptis trifolia is an Alaskan species and not the 
source of the drug as has been written in the pharma- 
ceutical literature. Many other similar mistakes 
found in the drug literature have been corrected in 
this list 


The book as a whole is a great improvement over 
the first edition. The type is clear and printed on 
It should 


be found almost indispensable as a reference to the 


good paper, and the book is well bound 


practicing pharmacist and teacher as well as to all 
having occasion to buy or sell plants or their pro- 
ducts.—-MAYNARD W. QUIMBY 


Introductory Organic Chemistry, with Certain Chapters 
of Biochemistry, by E. WERTHEM™, Professor of 
Organic Chemistry, University of Arkansas 
The Blakiston Company, Philadelphia, Pa., 1942 
482 pp., 15 x 23cm. Price, $3.00 


The purpose of this book is to provide a sensible 
background in organic chemistry for students of 
medicine, dentistry or pharmacy, and the book is, 
in this capacity, an excellent companion to the 
short course offered in many schools. The material 
presented is admittedly too abundant for a single- 
semester course, since it is intended to have the text 
adaptable to various modes of teaching and as a 
reference work 

The first twenty-one chapters are the usual 
progressive treatment of compound types, including 
short presentations of terpenes, dyes, proteins, 
glycosides, enzymes, hormones, with a more com- 
plete subchapter on vitamins. The chemistry of 
the organic compounds is quite logically the simplest, 
avoiding special and commercial applications and 
tending, instead, to a large number of medical ref- 
erences, which could profitably be even more 
numerous. The groundwork is excellent Much 
emphasis is placed on the naming of compounds by 
the Geneva and popular systems, thus supplying a 
valuable tool for reference work. All functional 
groups and many special compounds are illustrated 
by photographs of space models, a number of which 
are actually scale models of the accepted structures 
The development of formulas by analytical data is 
treated in the beginning chapters to provide some- 
thing more than faith for the student’s acceptance. 
Fifteen charts of relationships between compounds 
are quite useful in correlating and supplementing 
data given in the text. Numerous pertinent and 
thought-provoking questions append to each chap- 
ter, offering considerable aid to the teacher and the 
industrious student 

The last four chapters treat of digestion and ab- 
sorption of foods, metabolism, quantitative con- 
siderations in nutrition, and foods and dietary 
necessities. These constitute an excellent bridge 
into the medical sciences 

The appendix consists of an atomic weights table, 
a glossary of organic and medical terms, a glossary 
of inorganic chemistry, reference books, analytical 
data on foods, and a very thorough discussion of 
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